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Mounting	 evidence	 of	 increasing	 carbon	 and	 nitrogen	 levels,	 warming	 and	
acidification	of	the	oceans,	as	well	as	ongoing	biodiversity	loss,	has	led	scholars	within	
the	 natural	 sciences,	 particularly	 Earth	 Systems	 science	 and	 geology,	 to	 reconceive	
humans	 as	 geophysical	 force-makers	 with	 planetary	 effects.	 Such	 claims	 have	
prompted	scholars	within	anthropology	and	science	and	technology	studies	 (STS)	 to	
reconsider	 the	varying	specificities	of	 the	 relationships	within	and	between	humans	
and	the	earth	under	conditions	of	environmental	urgency.	





volcanic	 zone	as	 it	 is	 transformed	 into	a	 controversial	 site	of	 energy	production	 for	




vicinity	 of	 the	 volcanic	 zone)	 allows	 me	 to	 understand	 how	 geothermal	 energy	 is	
produced	and	 resisted	 through	particular	 sets	 of	 practices	 and	 technologies.	At	 the	
same	time	it	also	allows	for	a	detailed	analysis	of	how	the	forces	of	the	subterranean	
are	 converted	 into	 energy	 resources	 that	 are	 so	 valuable	 to	 the	 Icelandic	 nation.	
Successfully	 making	 these	 conversions,	 from	 forces	 to	 resources,	 requires	 not	 just	
complex	 technical	 work,	 but	 also	 a	 range	 of	 political	 initiatives.	 Carrying	 out	
ethnographic	 fieldwork	 with	 key	 actors	 allows	 me	 to	 examine	 how	 this	 complex	
techno-political	work	is	carried	out	and	to	what	effects.	
However,	drilling	deep	 in	 the	 subterranean	of	 a	highly	 active	 seismic	area	 is	






More	 specifically,	 this	 dissertation	 examines	 how	 the	 mixing	 of	 geological	
forces	 and	 the	 forces	 of	 capital	 are	 accelerating	 parts	 of	 the	 landscape,	 and	
generating	 new	 phase	 shifting	 thresholds.	 Examining	 events	 unfolding	 in	 Hengill	
through	 the	 analytics	 of	 acceleration	 and	 phase	 shifting	 thresholds	 makes	 a	
contribution	 to	 debates	 within	 anthropology	 and	 STS	 about	 how	 to	 conceptualise	
processes	of	rapid	change.	Accelerating,	I	argue,	is	not	only	a	process	of	doing	things	
more	quickly	and	therefore	a	quantitative	endeavour;	 it	 is,	 in	fact,	also	a	qualitative	
process,	which	 can	alter	 the	 very	nature	 and	 composition	of	our	world.	 Changes	 in	
speed	can	also	lead	to	changes	in	kind.	
The	 dissertation	 makes	 an	 intervention	 into	 these	 debates	 as	 technological	
and	 digital	 practices	 relentlessly	 quicken	 the	 pace	 of	 life,	 and	 at	 a	 time	 when	
collective	human	actions	are	seen	to	be	accelerating	‘nature’	as	the	planet	overheats.	
A	focus	on	acceleration,	therefore,	allows	me	to	analyse	the	urgent	issues	of	energy	
supply	 and	 rapid	 environmental	 change	 both	 from	 a	 temporal	 and	 political	















betragte	 menneskeheden	 som	 medskaber	 af	 planetens	 tilstand	 her	 og	 nu.	 Denne	
tilstand,	 kaldet	 den	 antropocæne	 tidsalder,	 har	 medført,	 at	 forskere	 indenfor	
samfundsvidenskaberne	 nu	 genovervejer	 forholdet	 mellem	 mennesket	 og	 dets	
omgivelser.		
	 Denne	afhandling	placerer	sig	midt	i	debatten	om	menneskets	forhold	til	dets	
omgivelser	 set	 i	 lyset	 af	 den	 verserende	 globale	 miljøkrise.	 Gennem	 etnografiske	





Teoretiske	 og	 analytiske	 redskaber	 fra	 antropologien	 og	 videnskabs-	 og	
teknologistudier	 (science	 and	 technology	 studies	 eller	 STS)	 udgør	 rammen	 for	
undersøgelsen.	 Det	 empiriske	 materiale	 er	 skabt	 på	 baggrund	 af	 1	 års	 feltarbejde	
blandt	 såvel	 geologer,	 der	 arbejder	 med	 energiudvinding,	 som	 blandt	 beboerne	 i	
Hengill-området,	hvis	liv	påvirkes	af	denne	udvinding.	Afhandlingen	viser,	hvordan	en	
intensiveret	udvinding	af	geotermisk	energi	er	et	resultat	af	bestemte	praksisformer	
og	 teknologier,	 og	 peger	 også	 på,	 at	 selv	 protesterne	 mod	 intensiveringen	 af	
udvindingen	har	sin	egen	infrastruktur.		
Afhandlingen	 viser	 desuden,	 at	 når	 kræfter	 i	 den	 islandske	 undergrund	
omdannes	 til	 værdifuld	 energi,	 kræver	det	mere	end	blot	 teknisk	 viden	og	 arbejde.	





jordskælv	 (inklusive	 fortællingerne	 om	 dem)	 rejser	 nye	 spørgsmål	 om,	 hvordan	
samspil	 mellem	 geologi,	 økonomi	 og	 politik	 former	 bestemte	 landskaber	 og	
betingelser	 for	 liv	–	på	 Island	såvel	 som	andre	steder.	På	baggrund	heraf	diskuteres	
	 	viii	
det,	 hvordan	 specifikke	 forbindelser	 mellem	 geologi	 og	 økonomi	 fremskynder	
tilblivelsen	 af	 bestemte	 former	 for	 viden,	 standarder,	 modeller	 og	 beregninger	
(’tærskler’),	 der	 igen	 påvirker	 måden,	 hvorpå	 landskabet	 bearbejdes.	 Afhandlingen	
bidrager	 til	begrebsudvikling	 indenfor	debatten	om	hastig	 forandring	 (rapid	change)	
gennem	begreber	som	acceleration	og	tærskel	(phase	shifting	threshold).	Acceleration	
ses	 her	 som	 en	 kvalitativ	 proces,	 der	 beskriver	 forandringer	 af	 ontologisk	 art;	
forandringer	 i	 hastighed	 ses	 således	 ikke	 blot	 som	 ’mere	 af	 det	 samme’,	men	 som	
forandringer	i	måder	ting	gøres	på.		
Overordnet	 set	 bidrager	 afhandlingen	 til	 en	 dybere	 forståelse	 af	 viden,	
praksisser	 og	 kontroverser	 forbundet	 med	 produktionen	 af	 geotermisk	 energi	 på	
Island.	 Denne	 viden	 skabes	 gennem	 specifikke	 karakteristikker	 af	 mennesker	 og	






















One	 incurs	 many	 debts	 in	 the	 writing	 a	 Ph.D.	 dissertation.	 While	 it	 is	 common	 to	
acknowledge	the	various	ways	in	which	we	stand	on	the	shoulders	of	academic	giants	
during	the	process,	there	are	many	other	‘giants’	whose	shoulders	go	unrecognised.		
	 I	 would	 like	 to	 start	 by	 extending	 my	 sincere	 gratitude	 to	 Orkuveita	
Reykjavíkur	 (Reykjavík	 Energy)	 for	 allowing	 me	 to	 participate	 in	 the	 work	 of	 their	
geoscience	department.	The	commitment,	integrity	and	depth	of	knowledge	that	this	
small	group	of	geologists	displayed	in	their	everyday	practices	was	truly	inspiring.		
	 In	particular,	 I	want	to	acknowledge	the	 importance	of	Bjarni,	my	friend	and	
dedicated	fieldwork	companion,	to	this	entire	dissertation.	His	willingness	to	help	me	





shared	 their	 varied	 and	 rich	 geological	 thoughts	 and	 experiences	with	me	 over	my	
first	 five	 months	 of	 fieldwork;	 a	 big	 thanks	 to	 Gunnar,	 Ingvi,	 Gretar,	 Einar	 and	
Hildigunnar.	 Other	 members	 of	 the	 company	 also	 gave	 generously	 of	 their	 time,	
discussing	the	various	facets	of	Orkuveita’s	operations	in	detail	with	me,	in	particular	
Jakob	 Friðriksson	 and	Bjarni	 Bjarnason.	 There	were	many	more	who	welcomed	me	
and	made	my	stay	a	very	pleasant	one:	thank	you	to	all	of	them.	
	 The	 world	 of	 Icelandic	 energy	 is	 a	 bustling	 one,	 and	 many	 energy	 actors,	
including	 developers,	 agencies,	 politicians,	 environmentalists,	 and	 academics	
contributed	to	the	project	through	interviews	or	conversations.	 I	would	like	to	say	a	
collective	thank	you	to	that	long	list	of	people,	but	in	particular	give	a	special	mention	














Watts.	 Laura	 is,	 at	 one	 and	 the	 same	 time,	 a	 poetic	 and	 analytical	 soul:	 a	 rare	 and	
inspiring	 combination	 in	 the	 academic	world.	 Thank	 you	 for	 all	 the	 thoughtful	 read	
throughs,	 challenging	 comments,	 and	 gentle	 pushes.	 In	 particular,	 your	 dedication	
and	 commitment	 to	 seeing	 me	 through	 the	 final	 phase	 of	 writing	 was	 above	 and	
beyond	the	call	of	duty.	A	sincere	and	heartfelt	thank	you.	I	would	also	like	to	thank	
my	second	supervisor	Kirsten	Hastrup.	Kirsten	has	shepherded	me	through	both	the	
choppy	 waters	 of	 Icelandic	 fishing	 for	 my	 Master	 thesis,	 as	 well	 as	 continuing	 to	
encourage	 and	 guide	 me	 through	 fiery	 Icelandic	 landscapes	 with	 her	 unwavering	
anthropological	wisdom.	








to	 them	 for	 allowing	me	 the	 latitude	 to	pursue	a	project	on	 renewable	energy.	My	




my	post	Ph.D.	 life	with	 them.	Thanks	 to	Christopher	Gad,	Steffen	Dalsgaard,	Rachel	
	 	xi	





at	 an	 early	 stage	 of	 the	 dissertation.	 Also,	 a	 very	 special	 thank	 you	 to	 Heather	
Swanson	 and	 Christopher	 Gad	 for	 their	 hugely	 significant	 comments	 at	my	 second	
work	in	progress	seminar.	
	 I	am	grateful	for	the	warm	reception	I	received	on	my	research	stay	abroad	at	
the	 Department	 of	 Anthropology,	 Rice	 University.	 Particular	 thanks	 are	 due	 to	
Dominic	Boyer	and	Cymene	Howe	as	well	as	the	lively	group	of	PhD’s	who	hosted	me	
at	 their	 ‘brown	 bag’	 lunch	 seminar.	 I	 would	 also	 like	 to	 thank	 Marianne	 Lien	 for	
hosting	me	at	the	Centre	of	Advanced	Studies	(CAS)	in	Oslo	in	2016	where	I	spent	a	
very	 productive	 three	 weeks	 writing	 and	 taking	 part	 in	 the	 academic	 life	 of	 the	
project,	Arctic	Domestication	in	the	era	of	the	Anthropocene.	
	 A	 big	 thank	 you	 to	 my	 family	 and	 friends	 for	 their	 support,	 particularly	 to	
Louise	 and	 John	 for	 their	 never	 ending	 encouragement	 through	 the	 latter	 phase.	
Finally,	 to	my	wonderful	wife	Laura,	who	not	only	 shouldered	many	of	 the	burdens	















down	 for	 the	 journey	 back	 to	 the	 harbour.	 I’m	 wet	 and	 cold,	 and	 covered	 in	 fish	
entrails	but	can	fortunately	 feel	 the	worst	of	 the	seasickness	 leaving	my	body.	Pallí,	
the	 boat’s	 captain,	 points	 towards	 the	 long	 slender	 slopes	 of	 the	 neighbouring	
harbour’s	fjord:	
	
See	 there,	 right	 in	 that	 valley,	 they	wanted	 to	 build	 an	 aluminium	plant	 over	
there,	 imagine	 that.	They	say	we	can	get	energy	 from	the	ground	but	nobody	
really	believes	there’d	be	enough,	and	anyway,	why	waste	it	on	aluminium?		
	
I	 had	paid	almost	no	attention	 to	Pallí’s	 comments	–he	always	had	an	oddly	 chatty	
disposition	on	the	return	leg	of	long	fishing	trips–	until	a	couple	of	years	later	when	I	
was	 back	 in	 Copenhagen.	 As	 I	 sat	 contemplating	 the	 future	 project	 on	 energy	 that	
would	become	this	dissertation,	it	had	not	occurred	to	me	that	there	could	be	other	
connections	 between	 fishing	 and	 geothermal	 energy	 beyond	 their	 common	
categorization	as	‘natural’	resources.	But	as	I	recalled	Pallí’s	comment,	I	realised	that	






generated	 through	 varying	 relations,	 be	 it	 of	 the	 sea	 or	 of	 the	 earth,	 and	 in	 their	
making	 they	 bring	 places,	 people,	 and	 politics	 alive.	 The	 making	 of	 such	 lively	
relations	 is	 what	 drew–	 and	 continues	 to	 draw–me	 to	 Iceland	 as	 a	 place	 to	 do	
research.	
	 As	 part	 of	 the	 broader	 Alien	 Energy	 research	 project,	 which	 takes	 a	
comparative	 ethnographic	 approach	 to	 the	 study	of	 renewable	 energy	 across	 three	
sites	 in	 the	North	Atlantic	 (Denmark,	 the	Orkney	 Islands,	and	 Iceland),	 I	 travelled	to	
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Iceland	in	2013	and	2014	to	conduct	ethnographic	fieldwork	in	renewable	energy.	In	
particular,	 I	was	 very	much	 interested	 in	 the	 connections	 that	 Pallí,	 above,	 pointed	
out,	 the	 link	 between	 reputedly	 renewable	 energy	 and	 the	 aluminium	 industry.
		 	1	





Let	 me	 start	 with	 an	 ethnographic	 encounter	 that	 occurred	 in	 Reykjavík	 in	
September	2013:	
	 	





upon	 hanging	 up.	 “There’s	 been	 a	 warning	 issued	 from	 the	 Met	 office	 of	 a	
possible	 5.2	 earthquake	 in	 the	 Hengill	 volcanic	 zone,	 in	 and	 around	 the	





Sitting	across	 the	Mid-Atlantic	 ridge,	 the	 rift	 zone	along	 the	constructive	boundary	
between	the	American	and	Eurasian	tectonic	plates,	as	well	as	atop	a	mantle	plume,	
Iceland	 is	 a	 an	eruptive,	 faulting	 and	 fracturing	 island.	 It	 is	 a	 place	where	 tectonic	

















discursive,	 political	 and	 infrastructural	 attention.	 Despite	 such	 a	 small	 population,	












energy	 actors	 did	 not	 present	 a	 problem	 for	 this	 newly	 minted	 anthropologist,	
finding	an	ethnographic	inroad,	a	perspective	from	which	to	ethnographically	engage	
with	energy,	did.4	





Geothermal	 energy	 production	 is	 a	 set	 of	 processes	 and	 practices	 that	
extracts,	on	average,	300	degree	Celsius	 fluid	 (steam	and	water)	 from	wells	drilled	
up	to	three	kilometres	deep	into	the	volcanic	landscape.5	The	Hellisheiði	Geothermal	
Power	 Plant,	 owned	 and	 operated	 by	 Orkuveita	 Reykjavíkur	 (Reykjavík	 Energy),	 is	
located	 in	 the	Hengill	volcanic	zone	about	 thirty	kilometres	southeast	of	Reykjavik.	
This	 power	 plant	 supplies	 electricity	 to	 Century	 Aluminium,	 a	 large	 aluminium	
company	also	located	in	the	southwest	of	Iceland	(figure	2).	According	to	Sveinbjörn,	
geothermal	 operations	 have	 been	 triggering	 “man-made”	 earthquakes6	that	 are	
being	 felt	 in	 the	 small	 town	 of	 Hveragerði	 at	 the	 outskirts	 of	 the	 Hengill	 volcanic	
zone.7	The	 5.2	 earthquake	 warning	 that	 interrupted	 our	 discussion	 took	 him	 by	
surprise,	not	in	terms	of	the	magnitude	-	in	a	country	with	a	history	of	eruptions	and	






















Scaling	 my	 attention	 to	 the	 production	 of	 geothermal	 energy	 and	 its	
collateral	 production	 of	 earthquakes	 connected	 the	 Hellisheiði	 Geothermal	 Power	
Plant	and	the	small	town	of	Hveragerði	together,	through	the	Hengill	volcanic	zone.	
Situating	my	research	within	such	an	interconnected	volcanic	area	became	my	way	
of	 approaching	 this	 study	of	 Icelandic	energy,	one	 that	 attempts	 to	draw	 together	
and	 think	 through	 a	 series	 of	 partial	 connections	 (Strathern	 2004)	 between	 and	
within	 the	 turbulent	 and	 eruptive	 forces	 of	 the	 volcanic	 landscape	 as	 they	 affect	
various	actors	in	the	vicinity.		
	
From	 a	 practical	 perspective,	 being	 able	 to	 conduct	 fieldwork	 at	 the	 Hellisheiði	
Geothermal	 Power	 Plant	 and	 within	 the	 greater	 volcanic	 area	 meant	 negotiating	
access	with	Orkuveita,	the	power	plant’s	owner-operator.	Orkuveita	are	a	municipal	











what	 are	 the	 socio-technical,	 political	 and	 economic	 practices	 through	 which	
Orkuveita	 convert	 the	 forces	 of	 the	 volcanic	 landscape	 into	 energy	 resources	 for	
aluminium	 smelting?	What	 else	 (relations,	 concepts,	 values)	 gets	 converted	 along	
the	way?		
	 Secondly,	what	 type	 of	 political	 responses	 are	 these	 interventions	 into	 the	
volcanic	 landscape	 provoking,	 both	 at	 a	 local	 and	 national	 level?	 These	 questions	
also	 prompt	me	 to	 consider	 how	 best	 to	 understand	 the	 production	 of	 reputedly	
renewable	 energy	 for	 a	 ‘heavy	 industry’	 such	 as	 aluminium,	 particularly	 as	 such	
renewable	 energy	 forms	 are	 increasingly	 being	 heralded	 as	 planetary	 saviours;	
‘almost	 salvational	 objects’	 in	Cymene	Howe	and	Dominic	Boyer’s	 characterisation	
(2015).	
While	 thematically	 this	 dissertation	 is	 about	 geothermal	 energy,	 it	 is	 also	
about	 more	 than	 that.	 As	 I	 will	 discuss	 in	 detail	 throughout	 this	 chapter,	 the	
dissertation	 is	 an	 ethnographic	 attempt	 to	 come	 to	 terms	 with	 how	 humans	 are	
becoming	 geophysical	 force-makers	 in	 a	 particular	 landscape,	 and	 the	 effects	 that	
this	is	having,	both	politically	and	temporally.	
As	 the	 production	 of	 energy	 in	 a	 volcanic	 landscape	 comes	 with	 various	
unintended	 consequences,	 “man-made”	 earthquakes	 being	 the	 one	 I	 have	
mentioned	thus	far,	investigating	energy	spills	over	into	other	areas	of	enquiry.	This	
includes	thinking	about	the	role	of	capital	in	Iceland,	and	specifically	its	effects	in	this	
volcanic	 landscape	 as	 Hengill	 is	 converted	 into	 an	 energy	 node	 in	 the	 global	
circulation	of	aluminium.	At	the	same	time,	I	have	also	needed	to	analyse	the	types	
of	 geology	 practices	 that	 are	 a	 crucial	 part	 of	 how	 these	 landscapes	 are	 being	
transformed,	 the	municipal	 politics	 that	 arise	 alongside	 such	 transformations,	 and	
the	 local	 forms	of	resistance	that	have	emerged	during	my	fieldwork.	 In	addition,	 I	
have	 been	 challenged	 to	 think	 about	 how	 longstanding	 conceptual	 categories	 are	
being	 disrupted	 as	 the	 earth	 is	 being	 disturbed.	 Allowing	 questions	 of	 energy	
		 	6	
production	 to	 spill	 over	 into	 other	 areas	 of	 investigation	 is	 a	 way	 of	 taking	 the	
performativity	of	our	methods	seriously	(Law,	Ruppert	et	al.	2011),	remaining	open	
to	 the	 recursive	 interplay	 between	 our	 area	 of	 investigation	 and	 the	 inventive	
methods	needed	to	apprehend	them;	as	our	objects	of	enquiry	shift,	so	must	we.		
This	 is	 particularly	 the	 case	 with	 geothermal	 energy	 as	 it	 is	 made	 and	















energy	 structure	 the	 social,	 temporal	 and	 spatial	 organization	 of	 society	 and	 ‘life’	
itself.	 Social	 theory	 has	 paid	 limited	 attention	 to	 energy	 systems,	 including	 the	




anthropology	 takes	 up	 this	 more	 overtly	 political	 angle.	 In	 a	 special	 issue	 on	
Energopolitics,	 Dominic	 Boyer	 characterises	 anthropology’s	 sporadic	 engagement	





White	 in	 the	 1950s,	 to	 the	 less	 thermodynamically	 inclined	 more	 indigenously	
sensitive	 accounts	 of	 the	 1970s,	 to	 the	 recent	 flurry	 of	 publications	 on	 the	
anthropology	of	energy	(Nader	2010,	Behrends	and	Reyna	2011,	McNeish	and	Logan	
2012,	 Strauss,	 Rupp	 et	 al.	 2013,	 Cross	 2014,	 Howe	 and	 Boyer	 2015,	Winther	 and	
Wilhite	 2015),	 the	 sporadic	 impulse	 to	 study	 energy	 is	 spurred	 by	 vulnerable	 or	
transitional	moments	in	the	dominant	political	regimes	of	energy.		
In	these	accounts	energy	is	a	problem	for	social	theory,	just	as	its	study	is	a	
response	 to	 given	 political	 configurations.	 But	 the	 study	 of	 energy	 also	 contains	
analytical	 and	 political	 potential.	 Inspired,	 in	 part,	 by	 Timothy	 Mitchell’s	 work	
(2011),9	Boyer	 notes	 the	 need	 to	 re-think	 political	 power	 through	 energy,	 by	
searching	 out	 signals	 of	 the	 ‘energo-material	 transferences	 and	 transformations	
incorporated	in	all	socio-political	phenomena’	(2014:	325).		
Penny	 Harvey	 and	 her	 co-editors	 also	 point	 towards	 the	 ways	 in	 which	
energetic	 materials	 and	 forces	 are	 implicated	 in	 broader	 issues	 of	 sociality	 and	






What	 Harvey	 et	 al’s	 observation	 suggests	 to	 me	 is	 that	 to	 engage	 in	 the	
anthropology	 of	 energy	 today	means	 being	 attentive	 to	 issues	 of	 force,	 flow,	 and	
matter	as	they	intersect	with,	or	are	generative	of,	politics.	This	is	one	challenge	that	
















scientists	 understand	 energy	 as	 an	 aspect	 of	matter,	 and	 in	 particular,	 its	 political	
import	as	energy	is	converted	between	different	forms	(ibid	2015:	111).	While	Barry	
turns	 to	 the	 concept	 of	 energy	 through	 Isabelle	 Stengers’	 thinking	 on	
thermodynamics	as	a	way	to	examine	the	connections	between	energy,	materiality,	
and	 politics,	 this	 dissertation	 takes	 up	 a	 more	 ethnographic,	 practice-based	
approach.	 As	 I	will	 explain	 in	more	 detail	 later	 in	 the	 chapter,	 one	 of	my	 primary	
focuses	 is	 working	 with	 geologists,	 and	 their	 concepts	 of	 energy,	 as	 they	 convert	
explosive	subterranean	forces	into	steam	for	electricity.		
Working	and	thinking	with	geologists	 in	the	volcanic	 landscape	is	not	only	a	
way	 of	 seeing	 how	 geothermal	 energy	 is	 constituted	 through	 a	 particular	 set	 of	
practices.	 It	also	allows	 for	an	ethnographic	perspective	on	subterranean	 forces	as	
they	are	made	into	resources	that	the	nation	cherishes.	This	conversion,	from	force	
to	 resource,	 is	 both	 highly	 technical	 and	 highly	 political	 and	 being	 present	 in	 the	
volcanic	landscape	with	geologists	is	one	way	to	understand	the	varied	conversions	
that	 are	 occurring.	 As	 forces	 (magmatically	 heated	 rock,	 water,	 and	 pressure)	 are	





This	 type	 of	 approach	 puts	 me	 in	 dialogue	 with	 a	 cross	 section	 of	 work	
coming	 out	 of	 anthropology	 and	 Science	 and	 Technology	 Studies	 (STS)	 that	 is	
thinking	about	the	relations	between	the	material	and	the	political,	such	as	Mol,	and	
Knox	and	Huse	cited	above.	 It	 is	also	connected	to	what	 is	varyingly	 referred	to	as	
‘the	ontological	turn’	(Holbraad	2009,	Pedersen	2011,	Viveiros	de	Castro	2015),	‘the	
ontological	 opening’	 (De	 la	 Cadena	 2015),	 ‘ontics’	 (Verran	 2014a),	 and	 ‘practical	
		 	9	
ontologies’	(Jensen,	Gad	et	al.	2014).10		
However,	 the	 phase	 shifting	 explosions	 that	 are	 necessary	 to	 transform	
geothermal	fluids	into	steam	for	electricity	at	Hengill	make	me	ask	questions	about	





agencies	 of	 such	 material	 phases	 and	 states.	 	 A	 lot	 of	 work	 from	 within	 STS,	
particularly	 earlier	 variants,	 Barry	 argues,	 has	 had	 a	 tendency	 to	 overly	 equate	
materiality	 with	 the	 existence	 of	 distinct	 physical	 objects,	 and	 as	 such	 has	
predominantly	 focused	 on	 what	 are	 recognizably	 bounded	 physical	 or	 biological	
artefacts	(2015:	112).11		
	 John	Law	has	addressed	this	critique	head	on,	arguing	that	in	earlier	versions	
of	 Actor	 Network	 Theory	 (ANT)	 it	 was	 sometimes	 assumed	 that	 relations	 were	
ordered	in	part	through	the	circulation	and	flow	of	‘immutable	mobiles;’	things	that	
move	 while	 holding	 their	 shape	 (machines,	 ships,	 charts,	 money,	 texts,	 or	
information)	 (Moser	 and	 Law	 2006:	 58).	 In	 later	 versions	 of	 ANT,	 Law	 argues,	 the	
focus	has	 changed.	Objects	 still	 circulate	but	 they	 also	 change	 their	 shape	as	 they	




particular	 focus	 on	 the	 turbulent	 fluids	 of	 Hengill,	 for	 now	 I	 want	 to	 suggest	 that	
while	Barry’s	critique	 is	still	 relevant,	some	of	the	moves	of	post-ANT	have	already	
tackled	some	of	his	broader	concerns.	Nonetheless,	the	material-semiotic	(Haraway	













New	Materialism;	an	 intellectual	 lineage	predicated	on	Deleuzian	 inspired	 ideas	of	
the	 internal	 differentiation	 of	 objects,	 their	 powers	 and	 intensities.	 Such	 scholars	





sense	of	 the	object-in-itself,	begging	 the	question	of	how	such	 liveliness	 (agencies,	
properties,	and	capacities)	can	be	determined	in	the	first	place.13	
Adopting	 Stengers’	 thermodynamicist	 view	 of	 the	 relationality	 of	 matter,	
Barry	suggests	that	matter	is	neither	inert	nor	lively,	but	is	always	already	a	part	of	
ongoing	energetic	relations.14	If	energy	is	taken	to	be	an	aspect	of	matter	in	general,	
then	 energy-matter,	 or	 energetic	 material,	 is	 always	 undergoing	 change.	
Apprehending	the	ways	in	which	that	change	occurs	is	one	way	for	social	science	to	
think	about	the	power	materials	have	to	differ	through	space	and	time	(2015:	112).	
While	Barry	comes	 to	 this	by	 focusing	on	scientific	processes	of	energy	conversion	
and	 measurement,15 	I	 want	 to	 think	 about	 conversions	 a	 little	 differently.	 A	



















through	 its	practices	and	 infrastructures	 -	and	to	think	of	material	energetically,	as	
fluids	accelerate	and	phase	shift	into	different	forms	(water/steam).	
As	 subterranean	 forces	 are	 converted	 to	 resources	 other	 forces	 are	
derivatively	produced.	Paying	ethnographic	attention	to	the	practices	through	which	







issues	 that	emerged	 through	my	discussion	with	Sveinbjörn,	whom	 I	 introduced	at	
the	start	of	the	chapter.			
Earthquake	 production	 in	 Hengill	 opened	 up	 my	 concerns	 to	 encompass	
thinking	 about	 geological	 practices,	 but	 not	 in	 isolation.	 The	 conditions	 (political,	
economic,	 as	 well	 as	 geological)	 through	 which	 this	 volcanic	 landscape	 is	 being	
appropriated	 and	 transformed	 for	 energy	 production	 are	 important.	 Undergoing	
sweeping	 neo-liberal	 reforms	 over	 the	 last	 two	 decades,	 Iceland	 has	 been	
characterised	as	 ‘the	 canary	 in	 the	 coalmine,’	of	 the	global	 financial	 crash	of	2008	
(Durrenberger	and	Pálsson	2015).	Garnering	a	reputation	as	the	financial	Mecca	of	
the	 North	 Atlantic,	 capital	 has	 played	 a	 powerful	 role	 in	 the	 transformation	 of	
Icelandic	society	in	general,	and	the	transformation	of	this	volcanic	site	in	particular.	
As	I	will	come	to	explain	in	far	more	detail,	the	intersection	of	capital	and	the	earth	
at	 this	 particular	 juncture	 in	 Iceland’s	 history	 is	 altering	 longstanding	 landscape	
rhythms.	 The	 effects	 of	 such	 alterations	 include	 the	 structural	 remaking	 of	
earthquakes,	 the	 cooling	 down	 of	 volcanic	 mountains	 and	 the	 generation	 of	
hazardous	 pollution.	 While	 these	 disturbances	 speak	 to	 the	 specificity	 of	 the	






Thinking	 about	 the	 production	 of	 “man-made”	 earthquakes	 at	 Hengill	 focused	my	
attention	 on	 the	 idea	 of	 humans	 as	 ‘geophysical	 force-makers.’	 In	 the	 emerging	
literatures	 discussing	 the	 role	 and	 extent	 of	 humans	 in	 altering	 the	 planet,	
predominantly	 called	 the	 anthropocene,	 this	 is	 not	 an	 uncommon	 way	 of	
characterising	humans:	as	force-makers	on	a	planetary	scale.	But	there	is	something	
qualitatively	 different	 about	 what	 is	 going	 on	 at	 Hengill,	 as	 activities	 reverberate	
around	a	specific	location	and	group	of	actors,	far	removed	from	planetary	talk.		
	 Over	 the	 next	 two	 sections	 I	 am	 going	 to	 set	 out	 some	 of	 the	 arguments	
made	about	the	anthropocene,	as	well	as	an	alternate	way	of	thinking	about	these	
issues,	 referred	 to	as	 the	 capitalocene,	 as	 they	 intersect	with	my	concerns	around	
the	Hengill	 volcanic	area.	While	not	a	 literature	 review	 in	any	 strict	 sense,	 I	 feel	 it	
important	to	discuss	some	of	theses	 issues	 in	detail	 in	order	to	help	me	adopt	and	





a	 debate	 that	 has	 grown	 significantly	 over	 the	 course	 of	 the	 last	 decade.	 The	
atmospheric	chemist	Paul	Crutzen,	borrowing	from	biologist	Eugene	Stroermer,	first	
deployed	the	term	in	2000	as	a	way	of	talking	about	the	impact	of	humans	on	many	




	A	 series	 of	 papers	 emerged	 over	 the	 course	 of	 the	 proceeding	 decade	










	In	 essence,	 the	 argument	 is	 a	 stratigraphic	 one,	 claiming	 that	 humanity’s	
activities	are	becoming	increasingly	legible	in	the	rock	strata.	The	earth,	it	is	argued,	
is	 undergoing	 such	 significant	 anthropogenic	 changes	 that	 a	 global	 stratigraphic	
signature,	 distinct	 from	 our	 current	 geological	 epoch,	 the	 Holocene,	 is	 emerging.	
While	 these	 changes	 are	 only	 in	 their	 initial	 phases,	 they	 are	 distinct	 enough	 to	
suggest	 a	 Holocene-Anthropocene	 boundary	 shift	 in	 the	 recent	 past	 (Zalasiewicz,	
Williams	 et	 al.	 2011).	 As	 such	 a	 new	 geological	 epoch	 is	 warranted,	 proponents	
argue.	
A	 proposal	 to	 formalise	 the	 term	 ‘Anthropocene,’	 developed	 by	
the	Anthropocene	Working	Group	for	consideration	by	the	International	Commission	
on	Stratigraphy,	was	established	in	2012.	In	mid-2016	the	group	recommended	the	
adoption	 of	 the	 term.	 They	 have	 now	 been	 tasked	 with	 ascertaining	 a	 signal,	
referred	to	as	a	golden	spike,	that	future	geologists	would	feel	 is	robust	enough	to	
mark	 out	 the	 change	 in	 signature	 from	one	 epoch	 to	 another.	 Candidates	 for	 this	






and	 acidification,	 they	 were	 also	 fighting	 to	 mobilise	 support	 around	 the	 idea	 of	
anthropogenic	effects	on	the	planet’s	rocks,	oceans	and	atmosphere	(Haraway	and	
Wolfe	2016).	In	many	ways	the	term	anthropocene,	while	erasing	much,	produces	a	
clear	 and	 graspable	 narrative	 that	 locates	 responsibility	 for	 serious	 environmental	
problems	at	the	door	of	the	anthropos.17	
But	 the	 new	 designation	 brings	 with	 it	 serious	 political	 and	 historical	






region,	 ethnicity,	 age,	 gender,	 and	 class	 (Malm	 and	 Hornborg	 2014,	Moore	 2015,	






humans	are	becoming	so	conspicuously	aware	of	 the	existential	 importance	of	 the	
biotic	 and	 abiotic	 processes	 of	 the	 earth	 (corals,	 rainforest,	 ice	 sheets,	 amongst	
others),	naming	the	epoch	as	the	era	of	Man	has	the	potential	to	misrecognise	the	
problems	of	Man	that	have	given	rise	to	so	much	of	our	current	predicament.		
Eileen	 Crist	 in	 a	 provocative	 article,	 On	 the	 Poverty	 of	 Our	 Nomenclature	
(2016),	 argues	 that	 the	 anthropocene	 discourse	 downplays	 the	 destruction	 that	 is	
being	 wrought	 on	 the	 planet	 by	 translating	 it	 through	 a	more	 bucolic	 neutralised	
terminology	of	planetary	change	and	transformation.	More	potently,	she	argues	that	
the	 discourse	 tacitly	 implies	 an	 inability	 to	 change	 historical	 course.	 The	
humanization	of	the	earth,	although	still	contestable,	has	fast	become	an	accepted	
reality.	The	consequence	of	such	an	acceptance,	she	suggests,	 is	to	close	down	the	






power	 to	 frame	 and	 gather	 our	 thinking	 about	 a	 given	 topic	 in	 ways	 that	 foster	
particular	 forms	of	action	while	delimiting	others	 (Crist	2016:	24).	By	affirming	 the	
centrality	of	Man,	the	anthropocene	discourse	unwittingly	risks	crystallising	human	
progressivist	 narratives	 that	 shrink	 the	 discursive	 space	 for	 challenging	 the	
domination	of	the	biosphere	by	Man	for	Man.		
The	designation	of	a	name	provides	an	opportunity	to	think	about	the	earth	
not	 by	 that	 which	 caused	 our	 ongoing	 problems,	 but	 by	 that	 through	 which	 our	
problems	might	 be	 resolved,	 or	more	 realistically,	 just	 lived	with.	 Naming	 for	 the	
		 	15	
future,	Crist	 implies,	can	be	a	first	step	towards	 learning	to	think	about	how	to	co-
exist	 differently,	 possibly	 through	more-than-human	 flourishing.	 Letting	 go	 of	 the	
‘time	 of	Man’	 as	 a	way	 to	 frame	 our	 actions	 is	 one	 possible	 step	 in	 a	world	 that	
urgently	needs	to	recuperate	from	the	actions	of	Man.	While	some	continue	to	use	
the	 term	 anthropocene	 for	 collaborative	 and	 interdisciplinary	 reasons	 despite	 its	
clear	political	problems,18	others	have	grown	to	love	it	(Morton	2014).	As	academics	
struggle	 to	 get	 to	 grips	with	 how	 to	 think,	 act	 and	 research	 in	 times	 of	 ecological	
urgency	 new	 methodologies	 and	 terminologies	 are	 beginning	 to	 proliferate;	




While	many	 riff	 on	 possible	ways	 to	 name	 and	 refigure	 the	 term	 anthropocene,	 I	
want	to	begin	to	take	the	first	steps	towards	suggesting	an	ethnographic	approach	to	
engaging	with	such	broad	and	varied	issues.	First,	I	want	to	continue	to	lay	out	some	
of	 the	positions	 at	 stake	 in	 the	 argument.	 Then	 I	want	 to	 follow	up	by	 suggesting	
how	 I	 can	 ethnographically	 engage	 with	 some	 of	 the	 argument’s	 key	 concerns,	
although	reconfiguring	them	specifically	in	relation	to	the	Hengill	landscape.			
	 As	 I	mentioned	a	 little	earlier,	working	 in	 ‘post	 financial	crisis’	 Iceland	 I	was	
faced	 with	 the	 stark	 ethnographic	 realities	 of	 a	 nation	 that	 had	 very	 recently	
experienced	 the	 zenith	 of	 unfettered	 access	 to	 capital,	 as	 well	 as	 the	 nadir	 that	
followed	closely	on	 its	heels.	While	 I	 talk	about	this	 in	a	 lot	more	detail	 in	Chapter	
Two,	 the	 pervasiveness	 of	 capital	 in	 the	 discourse	 of	 those	 I	 got	 to	 know	 was	
unrelenting,	 whether	 through	 discussions	 about	 housing	 debt,	 municipal	
bankruptcies,	 excessive	 consumer	 spending,	 failing	 companies,	 or	 the	 capital	
controls	 on	 international	 financial	 transactions	 that	 all	 Icelanders	 have	 had	 to	 live	
with	in	the	years	after	the	crisis.	
	 What	 I	want	to	bring	 into	focus	 in	this	dissertation	 is	the	ways	 in	which	the	





forces.19	As	 this	 landscape	 is	 arranged	 to	 generate	 vast	 quantities	 of	 steam	 in	 the	
provision	of	electricity	 for	aluminium	smelters,	capital	and	the	earth	 intersect	with	
troubling	 geophysical	 effects.	 Trying	 to	 think	 through	 these	 geophysical	 effects	 as	





the	 anthropocene	 as	 a	 discourse,	 meta-theory,	 and	 a	 conceptual	 lens,	 Marxist	




according	 to	 Moore,	 starts	 with	 the	 biospheric	 consequences	 of	 human	 activity.	
Then,	 by	 using	 a	 stratigraphic	 signal	 as	 a	 basis	 for	 historical	 periodization,	
proponents	 generate	 an	 overly	 simplified	 version	 of	 environmental	 history	 to	
account	 for	 such	 biospheric	 effects	 (population	 growth	 and	 technological	
development	 being	 predominant	 in	 the	 literature).	 For	Moore	 this	 strategy	 is	 too	
limited	to	account	for	the	historical	relations	of	power,	capital	and	empire	that	have	





	 While	 the	 Anthropocene	 Working	 Group	 have	 still	 not	 decided	 upon	 the	
golden	spike	that	will	inaugurate	the	Age	of	Man,	two	interconnected	moments	have	
become	central.	The	Great	Acceleration,	circa	1945	(Steffen,	Broadgate	et	al.	2015,	











role,	 obscures	 the	 remarkable	 remaking	 of	 land	 and	 labour	 beginning	 in	 the	 long	
sixteenth	century,	circa	1450.		For	him	the	industrial	revolution	was	a	‘revolution	in	
environment-making’	 (Moore	 2015)	 and	 the	 analysis	 of	 the	 sets	 of	 relations	
constituting	 such	 environments	 is	 a	 more	 productive	 approach	 to	 environmental	
history.	 	 From	 1450	 forward	 vast	 transformations	 swept	 across	 the	 Atlantic	 area,	
wheat	 in	the	Dutch	 lowlands,	minerals	 in	the	Baltic	regions,	timber	 in	Norway,	and	
sugar	in	Brazil;	the	list	goes	on	(Moore	2015),	as	colonialist	and	mercantilist	relations	
appropriated	 these	 landscapes	 as	 a	 precondition	 for	 the	 development	 of	 the	
industrial	revolution.	
Coal	 and	 steam	 power,	 through	 this	 analytic,	 are	 not	 origin	 points	 for	 the	




plantations,	 indigenous	 genocide	 and	 slavery	 with	 their	 labour	
innovations	and	relocations	and	recombinations	of	critters	and	things	
sweeping	up	both	human	and	non-human	workers	of	 all	 kinds.	 The	
infectious	 industrial	 revolution	of	England	mattered	hugely,	but	 it	 is	
only	 one	 player	 in	 planet	 transforming,	 historically	 situated,	 new	







investment	 in	 steam	 power	 was	 geared	 towards	 opportunities	 provided	 by	 the	
constellation	 of	 a	 largely	 depopulated	 New	 World,	 Afro-American	 slavery,	 the	





pathogens	 among	 continents	 that	 began	 with	 the	 wave	 of	 exploration	 and	
exploitation	that	followed	Columbus’	initial	voyage	(Crosby	2003).	Contact	between	
the	so-called	Old	and	New	worlds,	Lewis	and	Maslin	argue,	contributed	to	a	 ‘swift,	
ongoing,	 radical	 reorganization	of	 life	on	earth	without	 geologic	precedent’	 (2015:	
174).	New	 food	 crops,	 such	as	maize	and	potatoes	were	brought	 to	Europe,	while	
wheat,	 domesticated	 animals	 and	 a	 number	 of	 diseases	 were	 transferred	 to	 the	
Americas.	 The	 results	 of	 such	 human	 induced	 species	 movements	 have	 left	




	 In	 a	 review	 of	 Lewis	 and	 Maslin’s	 work,	 Heather	 Swanson	 brings	 an	
interesting	 counter	 critique	 to	 social	 scientific	 critiques	 of	 the	 anthropocene	 as	
depoliticizing	(Swanson	2016).	Drawing	on	Lewis	and	Maslin,	she	highlights	the	ways	
in	which	political	considerations,	particularly	colonialism	and	capitalism,	are	starting	
to	 explicitly	 embed	 themselves	 into	 the	 dating	 techniques	 of	 the	 anthropocene.	
Sounding	an	optimistic	note,	Swanson,	as	 I	 read	her,	 implies	 that	geoscientists	are	
learning	 to	 think	 the	earth,	 not	 just	 as	 humanized,	 but	 as	 differentially	 politicised,	
forging	new	alliances	with	social	science	in	the	process.	
	 There	are	other,	more	direct,	critiques	of	such	periodizations.	Clive	Hamilton	
in	 particular	 takes	 Lewis	 and	Maslin	 to	 task	 for	 what	 he	 argues	 is	 a	 fundamental	
misunderstanding	 of	 how	 the	 anthropocene	 marks	 a	 paradigm	 shift	 away	 from	
environmental	 science	 towards	 Earth	 System	 science	 (Hamilton	 2015,	 Hamilton	
2016).	The	capitalocene-like	argument	put	forward	by	the	authors,	Hamilton	argues,	
while	 being	 accurate	 in	 suggesting	 that	 landscape	 transformations	 have	 been	









Anthropocene	 without	 an	 understanding	 of	 the	 radically	 new	 conception	 of	
the	 Earth	 System	 that	 emerged	with	 Earth	 System	 science	 in	 the	 1980s	 and	
1990s	(Hamilton	2015:	2).		
	
Dipesh	 Chakrabatty	 offers	 a	 more	 nuanced	 critique	 (2009,	 2012,	 2014).	 While	






the	 human	 form	 that	 have	 no	 intrinsic	 connection	 to	 the	 logics	 of	
capital,	nationalist,	or	socialist	 identities.	They	are	connected	rather	
to	 the	 history	 of	 life	 on	 this	 planet,	 the	 way	 different	 life	 forms	







primary	 driver	 of	 our	 current	 state	 of	 affairs,	 the	 temporal	 logics	 opened	 up	 by	
climate	 change	 entangle	 ‘the	 geologic	 now	 of	 the	 anthropocene	 with	 the	 now	 of	
human	history’	(ibid	:	212)	as	carbon	and	nitrogen	million-year	cycles	become	a	part	
of	 how	we	 now	 think	 our	 history	 and	 our	 future.	 These	 are	 temporal	 scales	 that	
		 	20	
cannot	be	contained	within	capital’s	analytic	(2014).22	





clearly	 important,	after	all	 it	 affects	who	or	what	gets	 to	be	part	of	 the	 story.	The	
when	of	 the	anthropocene-capitalocene	tends	to	elicit	 the	how	and	the	who.	Take	
anthropocene	 accounts	 that	 set	 the	 starting	 point	 at	 the	 industrial	 revolution.	
Through	this	periodization	the	story	of	capitalism	runs	the	risk	of	being	told	through	
an	 innovation	 and	 progress	 narrative,	 erasing	 the	 historically	 significant,	 and	
disturbing,	 sets	 of	 relationships	 that	 the	 industrial	 revolution	 is	 the	 outcome	 of.	
Opening	the	story	up	to	include	the	knotty	history	of	colonialism,	mercantilism	and	
the	transformation	of	landscapes	that	underwrote	it,	creates	a	passageway	for	other	
stories	 that	 include	 rather	 than	erase.	 These	 stories	provide	 the	potential	 to	 think	
about	our	current	state	of	affairs	more	critically	and	reflexively	and	even	retain	the	
possibility	 for	 the	 emergence	 of	 alternate	ways	 to	move	 forward	 in	 tremendously	
difficult	 circumstances.	 But	 as	 Haraway	 cautions	 us,	 telling	 the	 capitalocene	 story	




















Developing	 an	 ethnographically	 grounded	 method	 is	 one	 that–while	 relying	 less	
upon	 grand	 historical	 narratives–does	 not	 side	 line	 history.	 It	 means	 locating	 the	
story	in	and	through	particular	processes	and	practices	as	they	relate	to	a	specific	set	
of	contemporary	phenomena	in	Iceland.	What	we	saw	with	Chakrabatty	was	a	shift	
from	 questions	 of	 temporal	 periodization	 to	 ones	 of	 temporal	 generation	 as	 the	
anthropocene	and	capitalocene	debates	open	us	up	to	the	multiple	temporal	issues	
being	 generated	 through	 rapidly	 accelerating	 planetary	 processes.	 Rather	 than	
locating	the	anthropocene-capitalocene	 in	time,	 I	want	to	pick	up	one	of	 its	central	
notions	as	a	wedge	 to	open	up	questions	of	 time(s)	 as	 enmeshed	with	 capital,	 the	




‘Human	 conditions	 are	 pushing	 biospheric	 stability	 to	 breaking	 point’	 (Steffen,	
Broadgate	et	al.	2015).	 ‘The	conditions	of	 life	on	planet	earth	are	changing	 rapidly	
and	fundamentally	as	multiple	planetary	boundaries	are	now	being	crossed,	or	soon	






scientists	 at	 the	 International	 Geosphere-Biosphere	 Programme	 (IGBP)	 brought	





industrial	 revolution	 forward.	 Unexpectedly,	 they	 saw	 a	 dramatic	 change	 in	 the	
magnitude	and	rate	of	 impact	from	about	1950	onwards,	prompting	them	to	claim	
that	 ‘the	 second	 half	 of	 the	 twentieth	 century	 is	 unique	 in	 the	 history	 of	 human	
		 	22	
existence	on	earth,	 as	human	activities	 accelerated	 sharply	 giving	 rise	 to	 the	most	
rapid	transformation	of	our	relationship	with	the	natural	world’	(Steffen,	Broadgate	
et	al.	2015:	82).	
	 Borrowing	 the	 term	 The	 Great	 Acceleration	 from	 Polanyi’s	 The	 Great	
Transformation,	 the	 group	 aimed	 to	 ‘capture	 the	 holistic,	 comprehensive	 and	
interlinked	 nature	 of	 the	 post-1950s	 changes	 simultaneously	 sweeping	 across	 the	
socio-economic	 and	 biophysical	 spheres	 of	 the	 Earth	 System’	 (ibid	 :	 82).	 In	






Accelerating	 population	 growth,	 urbanisation,	 energy	 and	 water	 use,	 modern	
agriculture,	consumption	habits,	 to	name	a	 few,	are	all	 seen	to	be	 impacting	upon	
carbon	 levels,	 ocean	 acidification,	 biodiversity	 rates,	 as	 well	 as	 land,	 tropical	 and	
marine	ecosystems.	The	authors	are	careful	to	say	that	there	is	no	cause	and	effect	
relationship	 between	 the	 two	 sets	 of	 indicators.	 Instead	 these	 processes	 are	
considered	 to	 be	 complex	 non-linear	 relationships	 that	 operate	 through	 multiple	
feedback	loops,	which	are,	nonetheless,	bound	together.26	
	 Rockstrom	 et	 al	 conceptualise	 these	 Earth	 System	 indicators	 a	 little	
differently.	 These	 scholars	 have	 defined	 nine	 Earth	 System	 processes	 that	 are	
rendered	 as	 the	 planet’s	 life	 support	 system.	 Each	 process	 (for	 example	 climate	
change	or	ocean	acidification)	operates	within	a	given	boundary,	or	a	safe	operating	
















potentially	 disastrous	 consequences	 for	 humans	 (2009:	 472).	 Once	 such	 ‘critical	
transitions’	occur,	it	is	argued,	it	is	extremely	difficult,	if	not	impossible,	to	return	to	




	 The	 discussions	 emerging	 from	 the	 anthropocene	 discourse	 are	 big	 Earth	
System	 stories,	 ones	 in	 which	 acceleration,	 or	 more	 particularly	 the	 acceleration-
threshold	relationship,	emerges	as	central.	These	stories	tell	of	the	ways	accelerating	




discourses	are,	 in	 their	own	way,	also	grand	earth	stories,	but	with	a	 focus	on	 the	
accelerated	transformation	of	landscapes.	Sweeping	narratives	of	capital,	power	and	
empire	 tell	 of	 landscape	 transformation	as	 a	precursor	 to	 the	 industrial	 revolution	
and	 the	 acceleration	 effects	 that	 follow	 on	 from	 it.	 Jason	 Moore’s	 work	 on	 the	
capitalocene,	 in	 particular,	 is	 a	 set	 of	 interconnected	 historical	 abstractions	 that,	
while	acting	as	a	powerful	counter	narrative	to	anthropocene	tellings,	also	operates	
at	 a	 scale	 that	 could	 benefit	 from	 further	 specification.	While	 I	 think	 this	 work	 is	
fascinating,	 I	 would	 like	 this	 dissertation	 to	 be	 a	 more	 modest,	 ethnographically	
situated,	 contribution	 to	 such	 grand	 stories	 about	 the	 earth.	 Not	 humans	 on	 a	
planetary	 scale,	 nor	 landscapes,	 capital	 and	 empire	 on	 a	 global	 scale,	 but	 an	









	 The	 production	 of	 geothermal	 energy	 in	 the	 Hengill	 volcanic	 landscape	 is	
having	disturbing	geophysical	effects	 (“man-made”	earthquakes	and	 the	cooling	of	
volcanic	 mountains).	 By	 focusing	 on	 such	 geophysical	 matters,	 I	 want	 to	 try	 and	
unfold	the	relationship	between	capital	and	the	earth	that	they	are	implicated	in.	By	
examining	 their	 partial	 connections,	 I	 hope	 to	 bring	 some	 of	 the	 anthropocene-
capitalocene	 discussions	 ‘down	 to	 earth’	 (Pálsson	 and	 Swanson	 2016),	 grounding	
them	not	 in	 geological	 theory,	 but	 through	 the	 practices	 and	 issues	 of	 those	 living	
with	the	turbulence	and	bounties	that	this	volcanic	zone	affords.	
	 In	 doing	 so	 I	 do	 not	 want	 to	 critique	 anthropocene-capitalocene	 ideas	
outright,	 but	 critically	 reflect	 upon	 them	 through	ethnographic	material.	 As	 I	 have	
suggested	above,	the	idea	of	acceleration	is	central	to	many	of	these	discussions.	In	
particular,	 I	 want	 to	 develop	 the	 acceleration-threshold	 relationship	 as	 an	
ethnographic	analytic	through	which	I	can	open	up	questions	about	the	practices	of	
capital	and	the	practices	of	geology	as	they	work	through	each	other	at	Hengill.		
	 This	 approach,	 I	 believe,	 opens	 up	 for	 a	 way	 of	 thinking	 about	 the	
relationship	 between	 humans	 and	 the	 earth	 not	 through	 the	 lens	 of	 great	
accelerations,	 but	 through	 the	 lens	 of	 volcanically	 specific	 accelerations	 in	 which	

















continuing	 southwards	 to	 the	 rolling	 hills	 surrounding	Hveragerði,	Hengill	 is	 also	 a	
place	 of	 activity	 for	 many	 walkers,	 hikers,	 and	 the	 occasional	 skier.	 It	 is	 a	
heterogeneous	 landscape	 filled	 with	 lava	 flows	 from	multiple	 eruptions	 over	 vast	
stretches	 of	 time,	 verdant	 green	moss,	 sheep,	 spewing	 geysers	 and	 fumaroles,	 as	
well	as	hot-spring	rivers	with	lush	colours	from	micro	organic	activity.	
In	 2012,	 the	 final	 units	 of	 capacity	 were	 installed	 at	 the	 Hellisheiði	
Geothermal	Power	Plant,	which	 sits	on	 the	plateau	 to	 the	 south	of	 the	plains	 (see	
figure	3).	While	these	landscapes	have	formerly	been	used	to	produce	hot	water	for	
heating	 (thermal	 energy),29	the	 recent	 focus	 on	 the	 production	 of	 steam	 to	make	
electricity	 (electrical	energy)	 is	a	new	development.	Such	a	development	speaks	to	
an	 altered	 way	 of	 thinking	 about	 and	 acting	 in	 volcanic	 landscapes	 in	 a	 time	 of	
intense	capital	influx	in	Iceland.	
Today	the	power	plant	produces	vast	quantities	of	steam	supplying	303	mega	





















Firstly,	 this	 requires	 infrastructuring	subterranean	earth	processes	 (Maguire	
and	Winthereik	2017).	However,	 this	 is	not	 the	earth	as	a	 singular	entity,	but	as	a	
series	 of	 turbulent	 forces	 that	 are	 calibrated	 to	 produce	 acceleration	 effects.	 It	 is	
such	 accelerations	 that	 generate	 steam.	 Subterranean	 fluids	 are	 magmatically	
heated	 under	 intense	 pressure	 to	 a	 critical	 point	 of	 acceleration	whereby	 a	 phase	
shifting	 threshold	 emerges,	 as	 water	 becomes	 steam,	 exploding	 out	 of	 the	
subterranean	 fractures	 and	up	and	 into	geothermal	wellheads,	 through	pipes,	 and	
into	turbines	for	electricity	production.	








their	 flow	 form.	At	 critical	 points	of	 acceleration	phase	 shifting	 thresholds	emerge	
through	which	state	changes	occur.	At	slower	speeds	fluids	flow	in	a	linear	(laminar)	
state,	but	as	 they	accelerate	they	phase	shift	 to	a	wavy	 (convective)	state.	As	they	









in	 situ	 rock	 stress	 before	 it	 otherwise	 would	 have	 been	 released.	 As	 such	
earthquakes	are	occurring	“before	their	time.”	
All	three	descriptions	above	contain	accelerations	that	I	want	to	think	about	
in	 terms	of	 phase	 shifts.	 In	 the	 first,	 critical	 points	 of	 acceleration	 generate	 phase	
shifting	thresholds	as	water	becomes	a	new	entity:	steam.	While	this	change	of	state	
is	 the	 desired	 outcome	 of	 the	 entire	 landscape	 transformation,	 it	 has	 two	
geophysical	effects.	Under	conditions	of	continued	acceleration,	fluids	change	their	




relationship	 between	 acceleration	 and	 the	 production	 of	 new	 states.	 These	
thresholds	 are	 not	 the	 planetary-scale	 phase	 shifts	 that	 anthropocene	 discussions	




one;	 changes	 in	 speed	 can	 also	 lead	 to	 changes	 in	 kind.	 Speeding	 up	 the	 rate	 at	





I	 think	 the	 issues	 about	 naming	 relevant	 to	 the	 Anthropocene,	
Plantationocene,	 or	 Capitalocene	 have	 to	 do	 with	 scale,	 rate/speed,	
synchronicity,	 and	 complexity.	 The	 constant	 questions	 when	 considering	
systemic	phenomena	have	to	be,	when	do	changes	in	degree	become	changes	
in	 kind?	 What	 are	 the	 effects	 of	 bioculturally,	 biotechnically,	 biopolitically	
historically	 situated	 people	 (not	 Man)	 relative	 to,	 and	 combined	 with,	 the	
effects	 of	 other	 species	 assemblages,	 and	 other	 biotic/abiotic	 forces	 (2016:	
99).	
	
Thinking	 about	 the	 historically	 situated	 relationship	 between	 the	 abiotic	 forces	 of	
the	earth	in	Iceland	and	capital	is	central	to	this	dissertation.	As	I	will	talk	much	more	
about	 in	Chapter	Two,	the	rate	of	socio-economic	change	that	 Iceland	has	recently	




	 While	 geologists	 at	 Hengill	 are	 taking	 the	 well-known	 phase	 shift	 concept	
from	 physics	 and	 putting	 it	 into	 practice	 through	 a	 volcanic	 landscape,	 I	 am	
borrowing	the	concept	from	them	and	putting	it	into	ethnographic	practice	through	
the	 same	 landscape.	 This	 type	 of	 move	 has	 been	 called	 lateral	 analytics,	 initially	
developed	 in	 the	 thinking	 of	 anthropologists	 such	 as	 Stefan	Helmreich	 (2011),	 Bill	
Maurer	(2005)	and	more	recently	by	scholars	such	as	Gad	and	Jensen	(2016),	Jensen	
and	Winthereik	 (2013)	 ,	and	Ratner	 (2012).	 I	will	develop	these	 ideas	more	 fully	 in	
Chapters	Three	and	Six.	
Adopting	 the	 analytic	 of	 acceleration	 to	 think	 phase	 shifts	 ethnographically	






of	humans,	 I	want	 to	mobilise	 them	as	a	way	of	 thinking	concretely	about	 specific	
sets	of	relationships	between	capital	and	the	earth	at	Hengill.		
Thus,	accelerations	generative	of	phase	shifting	thresholds	are	a	way	to	help	
me	 think	 about	 and	 engage	with	 landscape	 transformations	 that	 are	 underway	 as	
Hengill	becomes	a	site	of	steam,	and	hence	electricity,	production	for	aluminium.	As	
subterranean	 fluids	phase	 shift	 from	water	 to	 steam,	other	 state	 changes	 are	 also	
triggered,	as	new	earthquake	entities	emerge	and	volcanic	landscapes	cool	down.	At	
the	 same	 time	 they	 suggest	 that	 the	 qualitative	 changes	 brought	 about	 by	
accelerations	 can	 also	 be	 of	 a	 temporal	 kind,	 as	 earthquakes	 occur	 “before	 their	
time.“	
	 As	Moore	pointed	out,	one	of	the	questions	that	the	anthropocene	asks	but	
fails	 to	 answer,	 is,	 how	 do	 humans	 become	 geophysical	 force-makers?	 This	
dissertation	offers	 an	 ethnographically	 situated	answer	 to	 that	 question,	 telling	an	
alternate	story	of	humans	as	geophysical	force-makers.		
	 By	 ethnographically	 grounding	 a	 central	 coupling	 of	 anthropocene-
capitalocene	 narratives,	 acceleration	 and	 landscape	 transformation,	 I	 want	 to	 tell,	
not	an	Earth	or	Planetary	story	but	a	geostory.	My	hope	is	to	develop	what	Haraway,	
borrowing	from	James	Clifford,	calls	‘big-enough	stories,’	ones	that	while	not	able	to	




The	 idea	 of	 acceleration	 is	 not	 new	 to	 social	 theory.	 Scholars	 have	 long	 been	
theorising	 the	 ‘high	 speed’	 or	 ‘acceleration	 society’	 (Wajcman	 2014:	 1);	 a	 world	
where	 the	 relationship	 between	 capital	 and	 technology	 has	 been	 quickening	 the	
pace	of	life.	The	German	political	scientist	and	sociologist	Harmut	Rosa,	for	example,	
examines	what	it	means	to	say	that	Western	societies	are	accelerating	by	imposing	
three	 distinct	 frames.	 Technological	 acceleration,	 for	 Rosa,	 is	 the	 speeding	 up	 of	
transport,	communication	and	production	technologies,	while	the	accelerating	pace	
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of	 life	 is	rendered	 in	cultural	terms	as	people	feel	ever	more	harried	 in	their	home	
and	work	lives,	paradoxically	so	in	a	world	with	more	and	more	time	saving	devices.	
In	 Rosa’s	 view,	 the	 acceleration	 of	 social	 change	 refers	 to	 the	 manner	 in	 which	
society,	 conceived	 of	 institutionally,	 is	 rapidly	 changing	 as	 family	 and	 work	 life	
become	 increasingly	 less	 stable	 than	 they	were	once	perceived	 to	be	 (2013).	Here	
we	have	the	speeding	up,	and	splitting	up,	of	technology,	culture	and	society.	
Judy	 Wajcman	 alerts	 us	 to	 further	 links	 between	 ideas	 of	 speed	 and	
narratives	of	progress	and	modernity	 in	the	nineteenth	century.	Railways,	cars,	the	
telegraph,	 to	name	but	 a	 few,	became	 iconic	 technologies	of	 the	 imagination	 that	
bound	 together	 machines,	 money	 and	 progress,	 through	 speed.	 Speed,	 as	 such,	
became	a	prime	mark	of	social	progress,	valorised	through	the	association	between	
the	 pace	 of	 mechanical	 production	 and	 the	 delivery	 of	 material	 improvements	
(Wajcman	 2014:	 44).	 Overcoming	 the	 physical	 realities	 of	 space	 and	 distance	 as	
obstacles	 to	 the	 fulfilment	 of	 human	 needs	 and	 desires,	 fed	 into	 these	 broader	
cultural	 narratives	 of	 human	 progress.	Wajcman	 also	 points	 out	 how	 theorists	 of	





Acceleration,	 it	 seems,	 is	a	 recurring	 theme,	a	way	to	 think	about	a	host	of	
ideas	around	change,	progress,	capital,	and	technology	in	relation	to	some	stabilised	
past	 or	 entity.	 In	 particular,	 discussions	 about	 speed	 and	 acceleration	 invariably	
bring	 out	 questions	 of	 how	 these	 ideas	 are	 linked	 to	 time.	 Several	 theorists	 of	
modernity	 have	 developed,	 in	 one	 form	 or	 another,	 temporal	 concepts	 linked	 to	








this	 idea	 to	 the	 dynamics	 of	 capital:	 ‘I	 use	 the	 term	 “compression”	 because….the	
history	 of	 capitalism	 has	 been	 characterized	 by	 a	 speed-up	 in	 the	 pace	 of	 life,	
while…space	appears	 to	 shrink	 to	a	 “global	 village”’	 (Harvey	1990).	 In	essence,	 life	
speeds	 up	 and	 distance	 is	 shattered	 through	 the	 processes	 of	 contemporary	
capitalism.	
Harvey’s	entry	point	is	drawn	from	Marx	who	is	one	of	the	first	to	make	the	
connection	 between	 accumulation	 and	 acceleration;	 the	 faster	 the	 conversion	 of	
capital	to	goods	and	services,	and	goods	and	services	back	to	capital,	the	greater	the	
power	 of	 capital	 to	 accumulate.	 Through	 this	 optic	 an	 inverse	 relation	 develops	
between	time	and	money,	less	time	gives	more	money;	faster	means	better	and	as	
such	speed	becomes	an	unquestionable	‘good’	of	the	modern	age	(Adam	2003).	
While	 the	many	 critiques	 of	 these	 positions	 need	 not	 delay	me	 here,	 I	 do	
want	to	point	to	one;	these	are	all	embracing	 linear	narratives	of	speeding	up	that	
suggest	accelerations	are	happening	across	all	societies	at	the	same	time.	However,	
significant	 analytical	work	 has	 been	 carried	 out	 to	 undercut	 this	 notion	 by	 paying	
more	attention	to	specific	 instruments	and	devices	beyond	the	dominant	transport	
and	 telecommunications	 technologies	 that	 such	accounts	privilege	 (May	and	Thrift	
2003).	Writers	 such	as	Massey	have	 suggested	 that	 such	narratives	 reflect	 specific	
‘power	geometries”	(1993)	associated	with	the	pull	of	capital	to	big	cities,	rendering	
a	quite	specific,	if	not	elitist,	version	of	how	speed	and	time	operate.33	
Paul	 Virilio	 also	 combats	 this	 notion	 of	 all	 encompassing	 accelerations	 by	
pointing	 towards	 the	 varying	 declerations	 that	 occur	 in	 tandem	 with	 accelerating	
features	of	life;	waiting	in	traffic	jams	in	high	powered	cars,	or	time	spent	waiting	at	
airports	 for	 international	 flights	 are	 but	 two	 forms	 of	 slowing	 down	 concomitant	
with	different	forms	of	speeding	up	(Virilio	1986).	I	read	this	type	of	critique	as	a	call	








There	 are	 two	 points	 of	 intervention	 I	 would	 like	 to	 make	 into	 these	
discussions.	The	 first	 is	 that	scholars,	critics	 included,	who	consider	acceleration	as	
an	 object	 of	 social	 theory	 are	 interested	 in	 accelerating	 societies.	 As	 such	 the	
dominant	temporal	concepts	that	emerge	tend	to,	in	some	sense,	compress	time.	In	
contrast,	 what	 we	 see	 in	 anthropocene-capitalocene	 discussions	 are	 ideas	 of	
accelerating	 nature,	 or	 more	 precisely,	 an	 explicit	 connection	 between	 the	 Great	
Accelerations	 of	 humans,	 as	 put	 forth	 by	 scholars	 such	 as	 Steffen	 and	 Rockstrom,	
and	accelerating	planetary	boundary	transformations.	
However,	the	domain	of	‘nature’	and	the	human	are	still,	analytically,	treated	




advantage	 I	 see	 of	 the	 ethnographic	 method,	 its	 attention	 to	 grounded	 practices	
generates	 a	 scale	 where	 it	 is	 possible	 to	 examine	 the	 detail	 of	 the	 enfolding	 of	
humans	with	the	earth.	 In	this	particular	ethnographic	 instance,	sets	of	geo-capital	
practices	 are	 beginning	 to	 accelerate	 parts	 of	 Hengill.	 Such	 accelerations	 are	
generating	 new	 volcanic	 and	 seismic	 rhythms	 productive	 of	 new	 natureculture	
entities	 (“man-made”	 earthquakes).	 The	 accelerations	 that	 I	 am	 interested	 in,	
therefore,	are	natureculture	accelerations.	
	 This	 brings	me	 to	my	 second	 point.	 Anthropocene-capitalocene	 discussions	
bring	questions	of	 temporality	 to	the	 fore.	The	struggle	over	periodization,	which	 I	





As	Bruno	 Latour	 suggests	 in	Telling	 Friends	 from	Foes	 in	 the	Anthropocene:	
‘What	 I	want	 to	 do	 is	 to	 probe	with	 you	 in	what	 sort	 of	 time	 and	 in	what	 sort	 of	








into	 economic	 and	 scientific	 practices.	 Instead,	 the	 clock	 becomes	 a	 device	 to	
generate	questions	about	the	ways	in	which	we	can	tell	the	time	under	conditions	of	
environmental	 urgency.	 The	 act	 of	 telling	 the	 time,	 Bastian	 suggests,	 is	 an	 act	 of	
social	 coordination.	 	 We	 are	 familiar	 with	 many	 instances	 in	 which	 we	 use	 time	
telling	to	coordinate	our	actions,	from	coordinating	with	our	own	bodily	rhythms	of	
hunger	 and	 tiredness,	 to	 the	 disciplines	 of	 the	 industrial	 working	 day,	 to	 the	
conventional	 familial	 and	 social	 rituals	 of	 holidays	 and	 festivities,	 to	 our	 everyday	
organizing	of	meetings	and	events.	In	this	rendering,	time	becomes	a	tool	for	asking,	
and	 producing,	 who,	 or	 what,	 we	 want	 to	 coordinate	 our	 lives	 with.	 Keeping	 the	
time,	 therefore,	 is	 not	 just	 an	 act	 of	 measurement;	 it	 is	 also	 an	 act	 of	 relational	
performativity	(Bastian	2012).	
	 Drawing	on	Bill	McKibben’s	suggestion	that	we	are	now	in	the	grip	of	a	‘fatal	
confusion	about	 the	nature	of	 time’	 (McKibbon	 cited	 in	Bastian	2012:	 23),	Bastian	
suggests	that	more	typical	arguments	about	society’s	acceleration	vis-à-vis	‘nature’s’	
stability	 (a	 position	we	 saw	within	 social	 theorists	 of	 acceleration)	 no	 longer	 hold.	
Paradoxically,	 today	 it	 is	 the	 processes	 of	 ‘nature’	 that	 are	 accelerating,	 while	
society’s	 response	 to	 such	 accelerations	 appear	 to	 be	 slowing	 down	 (our	 ‘slow’	
transition	to	renewable	energy,	for	example).	
	 Following	Bastian	in	considering	the	question	of	who,	or	what,	is	speeding	up	
and	slowing	down,	we	might	also	observe	 that	 the	very	 success	of	 clock	 time	as	a	
method	 of	 coordinating	 ourselves	 has	 obscured	 the	 question	 of	 what	 others	 we	
should	 consider	 coordinating	 with.	 As	 a	 result	 our	 conventions	 for	 coordinating	 –	
keeping	the	time	-	in	a	rapidly	changing	environment	are	not	up	to	the	task;	our	lack	
of	coordination	with,	for	example,	icebergs,	corals,	and	carbon	cycles	shows	that	we	
simply	cannot	 tell	 the	 time	anymore.	Bastian	clearly	shows	how	clock	 time	 is	 itself	
neither	context	nor	coordination	free.	It	is	in	fact	a	mediated	output	from	a	series	of	
coordinations;	atomic	time	rendered	through	caesium	atoms	is	coordinated	with	the	
earth’s	 rotation	 to	 give	 us	 a	 form	 of	 coordinated	 universal	 time;	 ‘thus	 even	 the	
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seemingly	objective	clock	requires	on-going	decisions	about	what	is	of	significance	to	
us,	 and	 consequently	 which	 elements	 of	 our	 world	 we	 want	 to	 keep	 time	 with’	
(Bastian	2012:	31).	
	 Far	from	providing	an	objective	measure	of	the	world,	clocks	rather	‘orient	us	
towards	 particular	 relational	 worlds,	 and	 in	 doing	 so,	 afford	 certain	 modes	 of	
relationality,	while	hindering	or	obscuring	others’	(ibid	:	37).	What	Bastian	seems	to	
be	 suggesting	 is	 that	 rather	 than	 coordinating	 our	 lives	with	 and	 through	 a	 stable	
and	predictable	atom,	augmented	by	movements	of	a	planet	around	a	star,	perhaps	
we	need	 to	 begin	 thinking	 about	 how	 to	 coordinate	 our	 lives	with	 something	 less	
predictable,	but	maybe	more	relevant	for	the	times	we	live	in.	
	 As	 volcanic	 and	 seismic	 rhythms	begin	 to	 accelerate	 at	Hengill,	 neither	 the	
evacuation	 of	 time	 as	 ‘time-space	 compressions,’	 nor	 ‘deep	 time’	 concepts	 seem	
sufficient	 to	 address	 the	 temporal	 conflicts	 that	 are	 emerging.	 In	 Chapter	 Three,	






know	 that	 James?	 We	 have	 the	 highest	 concentration	 of	 them,”	 says	 Gretar,	
volcanologist	at	Orkuveita,	as	we	drive	through	Hengill	on	a	journey	that	will	take	us	
to	 the	 northern	 end	 of	 the	 volcanic	 zone	 and	 lead	 us	 into	 the	 famous	 site	 of	




flowed	 all	 the	way	 through	Reykjavík	 5,500	 years	 ago.	 But	 have	 you	 noticed	
how	 everybody	 gets	 a	 crazed	 look	 in	 their	 eyes,	 a	 crazed	 look	 of	 lava	when	
they	hear	of	eruptions,	and	they	get	into	their	cars	with	their	families	and	they	





window),	 the	 lava	 flow	 that	 went	 into	 Reykjavík,	 this	 is	 what	 we	 call	 the	
Christianity	lava,	it	flowed	in	the	year	1000	passing	through	Þingvellir,	north	of	
Hengill,	 when	 the	 early	 Vikings	 settlers	 were	 debating	 whether	 to	 adopt	
Christianity	or	to	continue	the	old	pagan	traditions.		
They	were	arguing	and	this	rider	came	in	saying	that	there	had	been	an	
eruption	 in	 Hellisheiði	 and	 that	 the	 lava	 was	 flowing	 towards	 one	 of	 the	
Christian	chiefs.	 ‘The	gods	are	angry,’	 they	said,	you	know,	 the	usual	 shit.	So	
one	of	the	wise	guys,	one	of	the	pagan	chiefs,	he	stood	up,	‘at	whom	are	the	
Gods	angry	when	these	lavas	flowed,	which	we	are	now	standing	on?’		
So	 they	 were	 aware	 that	 basalt	 was	 volcanic,	 this	 was	 argued	 about	
until	the	19th	century	in	Europe,	there	was	Plutonists	and	Neptunists,	and	the	





adopt	Christianity,	 but	 all	 chiefs	 and	 free	 farmers	will	 be	allowed	 to	practice	
the	pagan	religion	in	privacy.’		
So	 this	was	 a	 political	 decision,	 basically,	 because	 all	 of	 the	 countries	
around	us	were	Christian,	so	to	make	sure	that	trade	functioned	we	couldn’t	
be	of	another	religion,	so	we	adopted	Catholicism,	and	then	turned	Lutheran	in	
1551	when	we	chopped	 the	heads	of	 the	Catholic	bishop	and	his	 sons,	good	
riddance	to	em.		
	
In	 this	 section,	 I	 want	 to	 give	 a	 sense	 of	 the	 geological	 legacy	 of	 the	 volcanic	
landscapes	 of	Hengill,	 a	 legacy	 that	 is	 saturated	 in	 power.	While	 today	 the	 power	
















ideas	 become	 quickly	 bound	 up	with	 ideas	 of	 politics,	 and	 particularly	 settlement	
politics,	back	in	the	10th	century.	Tectonically,	the	site	known	as	Þingvellir	sits	in	the	
Þingvellir	graben,	or	rift	valley;	part	of	the	Hengill	volcanic	system.	In	Gretar’s	story	
this	 area	 is	 transformed	 into	 a	 place	where	men	of	 power	 congregate	 and	 decide	
important	 issues	 of	 state	 and	 religion,	 demonstrating,	 at	 the	 same	 time,	 their	
understanding	of	lava	and	geological	processes.35	
	 Þingvellir,36	variably	translated	as	‘Parliamentary	Plains’	(Hálfdanarson	2000)	
or	 ‘the	 ground	 for	 things’	 (Pálsson	 2005),	 is	 a	 historical	 and	 political	 site	 of	 huge	
significance	 for	 Icelanders,	particularly	as	 it	emerged	as	an	object	of	 reverence	 for	
nationalists	during	the	campaign	towards	 independence	 in	 the	1800s.	 It	was	home	
to	what	 today	would	be	called	 the	 settler’s	 first	parliament,	 the	Alþing,	or	general	
assembly,	established	in	930,	not	long	after	the	first	settlement	of	Iceland	in	874.		At	
that	 time	 Iceland	 was	 a	 society	 of	 farmsteads	 and	 the	 Alþing	 functioned	 as	 a	






























actions	 were	 brought	 and	 other	 announcements	 made	 concerning	 the	 entire	
country.37	
I	want	to	turn	to	the	work	of	Kenneth	Olwig	to	help	me	think	a	 little	about	
this	 relationship	 between	 landscape	 and	 law.	 Olwig	 focuses	 on	 changing	 forms	 of	
governance	 in	 northern	 Europe,	 discussing	 the	 transition	 from	 many	 small	 semi-
autonomous	polities	 in	medieval	 times,	to	regions	or	provinces	under	the	rule	of	a	
centralized	state	in	more	modern	times.	He	argues	that	the	notion	of	Landschaft,38	
or	 township,	 changed	during	 this	 transition	 from	designating	a	polity	 and	 its	 lands	
which	could	be	physically	disconnected	from	one	another,	to	designating	a	regional	
territory	and	the	things	within	it	(2013:	254).	Olwig	sees	the	discipline	of	geography	
as	 playing	 an	 important	 role	 in	 this	 development	 as	 the	 geographical	 notion	 of	
Landschaft	 emerged	 alongside	 as	 a	 demarcated	 physical	 and	 cultural	 region.	
Landscape,	 in	 this	 latter	reading,	became	an	aggregate	of	physical	 things	within	an	
area,	and	legal	issues	of	interest	revolved	around	making	laws	that	concerned	those	
things	(2013:	253).	Unlike	this	rendering,	the	historical	idea	of	landscape	as	a	polity	
and	 its	 lands	was	 not	 considered	 an	 aggregate	 of	 physical	 things	 (objects)	 but	 an	
assemblage	of	 land	and	 laws	 crafted	 through	 the	 thing	 (those	 that	 gathered).	 Law	
derived	not	from	a	state,	but	through	the	working	out	of	disputes	of	those	gathered	
as	the	 landscape	and	the	 law	became	bound.	The	 landscape,	 in	this	analysis,	 is	the	
assembly	of	its	polity	and	laws,	and	is,	in	that	sense,	deeply	political.	















to	 be	 a	 place	 of	 gathering	 for	 the	 nation	 in	 times	 of	 political	 remembrance	 and	
celebration,	 as	 it	 performs	 the	 imagined	 community	 through	 the	 power	 of	 its	
geology.40	It	 is	 described	 by	 varying	 politicians	 as	 a	 sacred	 site,	 ‘the	 heart	 of	
Icelanders’	 that	 embodies	 both	 history	 and	 nature,	 two	main	 sources	 of	 national	
pride	in	the	country	(Hálfdánarsson	citied	in	Loftsdóttir	and	Lund	2016:	127).41		
Gretar	 reminds	me	 that	as	one	of	 the	 few	places	 in	 the	 country	where	 the	
Mid	Atlantic	ridge	is	so	clearly	visible	to	the	naked	eye	(figure	4),	Þingvellir	has	also	
become	a	scared	site	for	the	generation	of	tourist	dollars	as	many	thousands	flock	to	
pay	homage	 to	 this	 geologically	 inspiring	place.42	As	we	 can	 see,	 Iceland	 is	 a	place	
where	the	geological	and	the	human	are	intimately	connected,	inseparable	even.	It	
is	a	place	where	the	earth-politics	nexus	has	a	long	historical	legacy,	even	while	such	
connections	 are	 different	 at	 different	 points	 in	 time.	 Having	 discussed	 the	 special	
significance	of	Þingvellir;	let	me	turn	to	another	example	of	what	I	am	referring	to	as	
geopower.	
In	 1783,	 the	 Laki	 volcano	 erupted	 in	 the	 south	 of	 Iceland	 to	 devastating	





This	 in	 turn	 considerably	 strengthened	 the	 rise	 of	 the	 independence	
movement	(Oslund	2011).	At	that	time,	this	nationalist	movement	were	developing	a	















and	 the	 earth.	 It	 is	 important	 to	 note,	 budding	 nationalists	 claimed,	 that	 in	 the	
settlement	 period,	 the	 climate	was	 better,	 there	were	 fewer	 eruptions,	 and	 there	
were	 more	 trees	 and	 better	 crops.	 Such	 political	 rhetoric	 suggested	 that	 the	
settlement	 period	 did	 not	 just	 signal	 the	 arrival	 of	 a	 new	people	 on	 a	 supposedly	
uninhabited	 island;	 it	 also	 suggested	 that	 these	 newcomers	 were	 able	 to	make	 a	
‘settlement’	of	sorts	with	the	earth	itself,	one	which	would	enable	these	newcomers	
to	 live	 together	 with	 existing	 powers.	 Such	 provocative	 thinking	 implied	 that	 this	
human-earth	settlement	was	soured	during	the	Danish	colonial	period,	as	evidenced	
by	 the	coming	of	 the	 little	 ice	age	and	 the	 series	of	huge	super	volcanic	eruptions	
that	occurred	during	this	timeframe.	The	Laki	eruption	at	the	end	of	the	1700s	was	






the	 island	 resulted	 in	 the	 converse	 effect	 on	 its	 volcanic	 landscape;	 as	 the	






















the	 analytical	 challenges	 and	 conceptual	 possibilities	 at	 stake	 through	 large	 scale	
environmental	processes	(2015:	1).	Knox	and	Huse	herald	a	call	to	ask	not	what	type	
of	 politics	 are	 necessary	 to	 address	 problems	 emerging	 in	 the	 anthropocene-
capitalocene,	but	what	type	of	political	reconfigurations	these	issues	are	generating;	




	 This	work	 helps	me	 to	 develop	 analytically	what	 Iceland	 has	 been	 showing	
me	ethnographically.	That	is,	by	seeing	the	geological	not	as	a	substrate	to	political	





















–	 what	 we	 would	 call	 ‘congressmen’	 or	 ‘MPs’	 –	 had	 the	 amazing	 idea	 of	
meeting	in	a	desolate	and	sublime	site	that	happens	to	sit	smack	in	the	middle	
of	 the	 fault	 line	 that	marks	 the	meeting	 place	 of	 the	 Atlantic	 and	 European	
tectonic	plates.	Not	only	do	Icelanders	manage	to	remind	us	of	the	old	sense	of	






	 ‘Something	 is	 happening	 to	 the	 ways	 that	 people	 are	 now	 taking	 up	 “the	
geologic”’	proclaim	the	editors	of	a	collection	Making	the	Geologic	Now	 (Ellsworth	
and	Kruse	2013),	a	book	bringing	together	a	host	of	artists,	architects,	scientists	and	
philosophers	 around	 geological	 thinking	 and	 practice.	 Geographer	 Kathryn	 Yusoff	
also	 makes	 a	 similar	 pitch	 for	 a	 ‘geological	 turn	 that	 takes	 seriously	 not	 just	 our	
biological	 (or	 biopolitical)	 life,	 but	 also	 our	 geological	 (or	 geopolitical)	 life’	 (2013).	





the	 earth	 and	 its	 life	 forms.	 It	 runs	 underneath	 and	 through	 power	 relations,	
immanent	in	them	as	their	conditions	of	existence	(Grosz,	Yusoff	et	al.	2012:	975).44	
It	 is	 the	human	ability	to	make	the	geopower	of	previous	fossilizations	our	own	by	





and	 collectives	 relative	 to	 other	 individuals	 and	 collectives	 (ibid).45	In	 this	 reading,	
political	questions	are	shot	through	with	geological	forces.	
	 While	Grosz’s	work	is	useful	as	a	way	to	conceptualise	the	relations	between	
geopower	 and	 more	 classic	 understandings	 of	 politics,	 I	 want	 to	 turn	 to	
anthropologist	Elizabeth	Povinelli,	a	scholar	who	brings	together	some	of	the	above	
ideas	 in	a	more	 situated	ethnographic	 context.	 In	her	 latest	book,	Geontologies:	A	
Requiem	 to	 Late	 Liberalism,	 Povinelli	 examines	 a	 formation	 of	 power	 she	 calls	
‘geontopower’	 from	 the	 perspective	 of	 Indigenous	 Australians	 as	 they	manoeuvre	
between	the	‘settler	state’	and	a	large	mining	company	(2016).	Although	biopolitics,	
as	 ‘a	 set	of	mechanisms	 through	which	 the	basic	biological	 features	of	 the	human	
species	 became	 the	 object	 of	 a	 political	 strategy,	 of	 a	 general	 strategy	 of	 power’	
(Foucault	cited	in	Povinelli	2016:	1)	has	become	the	predominant	mode	of	thinking	
the	 political,	 Povinelli	 wonders	 if	 such	 a	 fascination	 may	 have	 obscured	 other	
formations	 of	 power	 in	 late	 liberalism.	 The	 liberal	 state,	 for	 Povinelli,	 gains	 its	
legitimacy	by	demonstrating	that	it	anticipates,	protects	and	enhances	the	biological	
and	 psychological	 needs,	 wants	 and	 desires	 of	 its	 citizens;	 a	 biopolitical	 mode	 of	
governance	 through	 life	 itself	 (Povinelli	 2016:	 3-4).	 Biopolitics,	 she	 argues,	 is	
predicated	 upon	 an	 unmarked	 ontological	 assumption	 that	 there	 is	 a	 distinction	
between	life	and	non-life,	a	distinction	that	makes	a	difference.46	This	distinction	is	
fundamental	 to,	and	reproduced	by,	 late	 liberal	 strategies	 for	governing	difference	
(people)	 and	 markets	 (capital). 47 	However,	 what	 we	 are	 experiencing	 in	 the	
















coming	 relationship	 between	 life	 and	 non-life,	 is	 what	 Povinelli	 terms	
geontopower/geontopolitics	(ibid:	8).	
	 These	concepts	are	meant	to	both	indicate	the	current	phase	of	thought	and	
practice	 of	 late	 liberalism,	 a	 phase	 that	 is	 simultaneously	 reconsolidating	 the	 life/	
non-life	distinction	while	contributing	to	its	unravelling	(ibid:	5).	Povinelli	 is	clear	 in	
her	argument	 that	geontopower	 is	not	a	new	mode	of	power	emerging	 to	 replace	
biopower,	on	the	contrary	biopower	has	long	depended	on	subtending	geontopower	




through	the	powerful	 forces	of	 the	earth,	have	become	part	of	 the	biosphere;	and	
are	pushed,	 in	 turn,	 to	 rethink	our	distinction	between	 life	and	non-life.	 This	 is	 an	




the	 logics	of	 capital	 in	 late	 liberalism.	As	capital	 seeks	 to	 recompose	 itself	 through	
reputedly	 renewable	 energy	 production,	 it	works	 through	 the	 geo-	 of	Hengill.	 As	 I	
will	 unpack	 in	 Chapters	 Two	 and	 Three,	 the	 blending	 of	 geo-capital	 practices	 has	
begun	 to	 accelerate	 parts	 of	 the	 volcanic	 landscape.	 Such	 accelerations	 are	
productive	of	new	forces	and	concepts,	generative	not	of	a	politics	of	territories,	but	
one	 of	 thresholds,	 as	 the	 political	 geology	 of	 accelerated	 volcanic	 and	 seismic	
rhythms	comes	to	the	fore.	
	 While	 I	 want	 to	 adopt	 the	 analytical	 spirit	 of	 Povinelli’s	 work,	 the	 terms	










political	 geology	 in	 Iceland,	 I	 want	 to	 adopt	 the	 terms	 geopower/geopolitics	 to	
indicate	the	inseparability	of	geology	and	politics,	the	power	over	and	of	the	earth.	
Adopting	the	term	geopower	in	relation	to	the	geo-capital	practices	at	Hengill	brings	
with	 it	 several	 imbricating	 layers.	 As	 power	 (steam	 for	 electricity)	 is	 generated	
through	 the	 earth,	 powerful	 forces	 (accelerated	 earthquakes	 and	 volcanic	 cooling)	







to	 a	 two-phase	 research	 strategy.	 The	 first	 phase	 ran	 from	 September	 2013	 to	
February	 2014	 and	 saw	 me	 occupying	 a	 desk	 in	 the	 geoscience	 department	 of	
Orkuveita	 Reykjavíkur,	 the	 energy	 company	 operating	 the	 Hellisheiði	 Geothermal	
Power	Plant	at	Hengill.49		























the	Hengill	 volcanic	 zone.	 	 As	 a	 small	 group,	 Bjarni	 and	 his	 colleagues	 are	 part	 of	
multiple	project	teams,	and	while	they	work	alongside	engineers	and	other	members	
of	the	company,	they	are	primarily	relied	upon	as	earth	experts;	that	group	to	which	
others	 turn	 for	 an	 understanding	 of	 how	 the	 earth	 might	 respond	 in	 any	 given	
number	 of	 production	 scenarios.	 In	 particular,	 these	 production	 scenarios	 mostly	




of	 limited	 resources,	 Bjarni	 and	 his	 team	 had	 begun	 what	 they	 called	 an	




	 This	necessitated	 the	 formation	of	a	 sampling	 team	to	collect	 fluid	 samples	
from	 the	over	35	active	 geothermal	wells	 throughout	parts	of	Hengill.	 As	 an	extra	






the	power	 plant,	 Bjarni	 and	his	 team	 strenuously	 urged	me	 to	 tread	 carefully	 and	





wells	 to	 collect	water	 also	 necessitated	moving	 carefully	 as	 geothermal	wellheads	
rumbled	 and	 screeched	 as	 fluids	 (water	 and	 steam)	 emanated	 from	 the	








difficult	 sampling	 days,	 several	 of	 which	 were	 accompanied	 by	 flat	 tyres	 and	
breakdowns,	 a	 type	 of	 fieldwork	 kinship	 developed	 between	 us.	My	 impression	 is	
Figure	5:	Hellisheiði	Geothermal	Power	Plant,	Hengill	mid	December.	
		 	48	
that,	 over	 time,	 Bjarni	 noted	 the	 different	 ways	 in	 which	 I	 went	 the	 extra	 mile.	
Whether	it	was	simply	battling	the	elements,	or	digging	out	the	snowed-in	wheels	of	
the	jeep	when	they	became	stuck,	or	less	simply,	my	desire	to	learn	and	understand	
the	 detailed	 processes	 of	 the	 sampling	method.	My	 ongoing	 presence	 in	 the	 field	
evidenced	 my	 commitment	 to	 one	 of	 the	 things	 we	 both	 held	 as	 important:	
fieldwork	as	a	method	of	knowledge	generation.		
	 While	 the	 centrality	 of	 fieldwork	 was	 the	 source	 of	 several	 interesting	
comparisons	between	our	disciplines	-	more	of	which	will	appear	in	Chapter	Four	-	it	
also	opened	up	for	reflection	on	the	mutuality	of	our	methods.	Gunnar,	geophysicist	
at	 Orkuveita,	 joked	 a	 couple	 of	 times	 about	 how,	 in	 helping	 geologists	 with	 their	
fieldwork,	 I	 was,	 in	 fact,	 helping	 them	 to	 help	 me.	 Importantly	 though,	 this	
methodological	bond	opened	up	for	a	generosity	and	frankness	of	discussion	about	
what	 it	 means	 to	 be	 a	 geologist	 involved	 in	 energy	 extraction	 at	 such	 a	 critical	
juncture	 in	 the	 planet’s	 history.50	Alerted	 to	 my	 desire	 for	 reflexive	 conversation	
most	of	the	team	seemed	to	enjoy	talking	about	the	geology	of	Icelandic	landscapes,	
as	well	as	the	effects	of	the	recent	financial	crisis	at	Orkuveita	and	elsewhere.		
	 Whether	 it	 was	 travelling	 through	 Hengill	 together,	 writing	 up	 notes,	
documenting	geological	processes,	 taking	photographs,	or,	back	at	the	head	office,	


















of	 Orkuveita	 in	 the	 lives	 of	 Reykjavik’s	 residents,	 was	 very	 productive	 for	 the	
dissertation	as	a	whole.51	
	 The	 second	 reason	why	 specific	 geological	methods	were	methodologically	
important	for	me	was	that	Bjarni	and	his	colleagues,	by	taking	fieldwork	so	seriously,	
brought	home	to	me	some	of	the	debates	in	anthropology	about	the	idea	of	taking	
seriously,	 albeit	 performatively	 and	 not	 discursively.	 Taking	 fieldwork	 seriously	 for	
them	 translated	 into	 a	 practical	 way	 of	 sensorially	 engaging	 with	 the	 landscape.	
While	sensing	the	terrain	was	predominantly	about	risk	and	safety,52	listening	to	the	
sounds	of	the	fluids	as	they	thunderously	emerged	from	the	subterranean	and	into	
the	 wells,	 I	 would	 learn,	 was	 crucial.	 As	 Chapter	 Four	 will	 discuss	 in	 detail,	 the	
roaring,	 sonic	 sounds	 emerging	 from	 the	 underground	 were	 used	 as	 an	 acoustic	
method	to	help	geologists	generate	the	right	type	of	data.		
	 Learning	 to	 listen,	 it	 seems,	 is	 not	 only	 an	 important	 part	 of	 the	
methodological	 apparatus	 of	 anthropologists,	 but	 also	 of	 geologists	 working	 with	
geothermal.	As	I	 learned	to	listen	in	this	volcanic	landscape	in	a	double	sense,	they	
learned	to	open	up	to	my	listening.	It	was	these	days	and	experiences	that	generated	
many	 of	my	 ethnographic	 descriptions	 and	 insights.	Working	 on	 the	 lava	 plains	 in	
difficult,	risky	conditions	taught	me	an	appreciation	for	the	forces	of	the	earth	and	
the	 processes	 of	 geothermal,	 but	 not	 just	 as	 background	 information	 for	
contextualizing	further	stories.		
	 As	I	explore	further	in	Chapters	Four,	Five	and	Six,	taking	geologists	and	earth	
processes	 equally	 seriously	 is	 an	 ethnographic	 commitment	 to	 specifying	 the	
relations	 within	 and	 between	 the	 earth	 and	 people	 as	 they	 generate	 energy,	
knowledge	and	collateral	others	in	volcanic	settings.	However,	the	earth	in	Iceland	is	
not	just	a	site	of	energy	production	and	geological	knowledge	making.	As	I	will	go	on	









My	second	phase	of	 fieldwork	also	 involved	being	 in	 the	surrounding	 landscape	of	
the	 Hengill	 volcano,	 albeit	 differently	 so.	 I	 spent	 5	 months	 from	 June	 to	 October	
2014	 in	 the	 small	 town	of	Hveragerði	 (population	2,300),	which	 lies	approximately	
ten	kilometres	south	east	of	Hellisheiði	within	the	Hengill	volcanic	system.	
The	name	Hveragerði	translates	 invariably	as	hot	spring	town,	or	hot	spring	
garden.	Some	residents	 like	 to	 think	of	 it	as	 the	hot	 springs	within	 the	mountain’s	
garden.	Being	there	helps	with	this	image.	The	town	is	nestled	within	the	curvatures	
of	Hengill’s	high,	 long	rolling	valleys.	As	one	drives	along	route	one	from	Reykjavík,	
the	 town	 becomes	 visible	 at	 a	 500-meter	 overpass	 (figure	 6).	 Looking	 down,	 the	
name	hot	spring	garden	immediately	resonates,	as	the	town	hugs	the	edges	of	the	




craggy	mountain	 structures	 of	 these	 solidified	 lava	 flows	 are	 all	 around	 the	 town,	
and	are	indexed	in	many	of	the	street	names.	Large	gaping	surface	deformations	are	
not	only	visible	 to	the	eye,	but	characterize	the	town’s	more	recently	self-ascribed	
identity	 as	 the	 ‘earthquake	 town	 of	 the	 south	 west.’	 Steam	 emanates	 from	 hot	





Renting	 a	 house	 in	 the	 town’s	 centre,	 I	 discussed	 town	 life,	 the	 earth,	 energy,	
earthquakes,	 pollution	 and	 the	 financial	 crisis	with	many	 residents.	 In	 particular,	 I	
conducted	 interviews	with	political	and	business	 leaders,	as	well	as	those	who	had	
an	 interest	 in,	 or	 opinion	 about,	 the	production	of	 earthquakes.	As	 a	 town	with	 a	
history	 of	 ‘natural’	 earthquakes,	 the	 prevalence	 of	 “man-made”	 earthquakes	 was	
physically,	and	conceptually,	disturbing	for	many.				
However,	 a	 lot	 of	 my	 time	 was	 spent	 with	 Björn,	 a	 former	 teacher	 in	
Hveragerði.	 Björn	 has	 much	 to	 say	 about	 the	 sanctity	 of	 the	 volcanic	 area	 and	
actively	worked	to	protect	 it.	The	focus	of	his	energies	has	been	mobilising	against	
deep	drilling	geothermal,	or	high	temperature	geothermal,	as	it	is	referred	to	in	the	
industry.53	He	 talks	 of	 this	 landscape	 as	 being	 an	 inheritance	 to	 all	 Icelanders,	
including	unborn	 future	generations;	 inter-generational	 justice	 is	near	 to	his	heart,	
as	is	preservation	and	protection.	Although	73	years	old,	Björn	is	 incredibly	spritely	










attention	 to	 the	 myriad	 of	 geological	 features	 on	 display.54 	Whether	 walking	
together	 or	 bathing	 in	 a	 geothermal	 river,	 as	 we	 did	 on	 several	 occasions,	 Björn	
never	tired	of	talking	about	these	volcanic	landscapes	and	their	place	in	the	hearts	of	
many	Icelanders.	
These	 trips	 were	 part	 joy,	 part	 politics	 for	 Björn,	 as	 he	 documented	 the	
impact	 of	 the	 power	 plant	 on	 the	 surrounding	 landscape	 in	 great	 detail.	 As	 I	 will	




guide	at	 the	 local	horse	 riding	 company	Eldhestar	 (Volcano	Horses).55	Not	only	did	
both	men	take	the	time	to	instruct	me	on	the	geology	of	the	landscape,	its	lava	flows	
and	multi	species	inhabitants,	but	they	also	bound	this	together	with	a	strong	sense	
of	 its	 political	 and	 social	 history.	 Both	 Björn	 and	 Stefan	 were	 keen	 for	 me	 to	
experience	 the	 landscape	 as	 people	 would	 have	 in	 former	 times	 by	 travelling	
through	some	of	 the	old	gateway	routes	between	south	and	southwest	 Iceland.	 In	
particular,	they	emphasised	the	route	from	Hengill	to	Þingvellir,	where	‘heroes	rode	
through	 the	 region’56	to	 the	 Icelandic	 parliamnet	 that	 convened	 there	 for	 many	
centuries.		
Connecting	 lava,	 horses,	 politics	 and	 history	 Björn	 and	 Stefan	 used	 these	
occasions	 to	 bring	 me	 to	 places	 that	 were	 almost	 impossible	 to	 reach	 by	 foot,	
making	visible	areas	where	some	of	 the	more	obvious	 impacts	of	hydrogen	sulfide	
pollution	 (H2S),	 a	 big	 concern	 amongst	 residents	 in	 Hveragerdi,	 could	 be	 seen.	 In	
some	 ways,	 riding	 through	 the	 landscape	 was	 a	 transformative	 experience,	
connecting	 me	 via	 the	 lava	 rich	 landscpe	 to	 past	 times	 and	 hidden	 places.	While	
Chapter	Seven	will	be	specifically	devoted	to	my	experiences	with	Björn	and	Stefan,	















and	his	colleagues	were	tracing	the	 flow	of	 reinjected	water	 through	the	 fractured	
subterranean	 arteries	 of	 geothermal,	 Björn	 and	 Stefan	 were	 tracing	 the	 damage	
wrought	on	 the	 landscape	by	geothermal	production.	Both	were,	 in	effect,	 tracing	
energy’s	 inscriptions	 into	 this	 volcanic	 landscape.	 As	 an	 ethnographer	 trying	 to	
understand	the	practices	of	both	sets	of	fieldwork	companions,	I	did	my	best	to	think	
about,	 and	 learn	 from,	 their	 landscape	 tracing	 practices	 so	 I	 could	 begin	my	 own	
textual	tracing	of	energy’s,	and	hence	capital’s,	inscriptions	at	Hengill.	
Whether	bathing	 in	geothermal	 springs,	walking	 through	 the	hills,	 riding	on	
volcanic	horses,	or	 collecting	water	 samples	 from	 thunderous	wells,	 sensitizing	my	
body	 to	 volcanic	 relations	 became	 part	 of	 my	 methods	 assemblage	 (Law	 2004).	
Listening	for	sounds,	coping	with	horse	riding,	reading	the	lava,	and	sampling	water	
all	 involved	 attuning	 myself,	 with	 and	 through	 others,	 to	 ways	 of	 tracing	 the	
landscape.	Specific	 landscapes	and	their	 inhabitants	(humans	and	non	humans)	are	
part	of	one	another,	and	learning	to	use	tracing	as	a	descriptive	apparatus	for	writing	
this	 landscape	 meant	 learning	 through	 the	 tracing	 practices	 of	 my	 fieldwork	
companions.	I	will	unfold	the	specific	performances	of	these	methods	in	more	detail	
within	each	of	the	upcoming	chapters.	
	 In	 order	 to	 begin	my	 exploration	 of	 the	 importance	 of	 the	 intertwining	 of	
geological	 practices	 and	 practices	 of	 capital	 in	 the	 transformation	 of	 the	 Hengill	








Chapter 2.  
Making the Earth a Valuable 
Proposition for Capital 
			
2.1:	Performing	Geothermal	Energy	
Coming	 off	 the	 snow	 laden	 lava	 plains	 of	 the	 Hengill	 volcanic	 zone	 in	my	 orange	
fluorescent	suit,	 I	am	tired	and	cold.	The	day’s	sampling	has	been	cut	short	due	to	
numerous	misadventures	from	heavy	snowfall.	A	near	crash	in	our	large	four	by	four	
jeep	 necessitates	 a	 snowplough	 rescue	 close	 to	 geothermal	 well	 HE29.	 Bjarni,	
geologist	 at	Orkuveita	 and	my	main	 fieldwork	 companion	 at	 the	 company,	 calls	 it	
quits	for	the	day	and	we	head	back	to	the	power	plant	at	Hellisheiði.		








With	 thirty-five	 operational	 wellheads	 spread	 over	many	 kilometres	 within	
Hengill’s	volcanic	 terrain,	moving	through	this	 landscape	with	 the	geology	team	by	
jeep,	 and	 then	 on	 foot,	 is	 not	 easy	 going.	 Our	 purpose	 in	 roaming	 around	 these	
historically	 and	 geopolitically	 layered	 lava	 plains	 could	 not	 be	 more	 specific:	 to	
collect	 small	 vials	 of	 water.	 Despite	 the	 narrowness	 of	 our	 task,	 one	 can	 still	 not	
escape	the	vastness.	In	popular	discourse,	Iceland	is	renowned	for	evoking	a	sense	of	
the	 sublime,	 as	 the	 limitedness	 of	 the	 human	 takes	 palpable	 form	 amongst	 the	





I	 am	keen	 to	 learn	more:	big	picture	 stuff.	How	does	 it	 all	 connect	 together,	 I	 ask	
Bjarni,	 naively.	 Almost	 always	 ready	 to	 offer	 a	 patient	 and	 detailed	 explanation,	
Bjarni	sits	quietly	over	his	half	eaten	food	as	if	he	hasn’t	heard	the	question.	I	have	
not	 yet	 learned	 to	 read	 this	 particular	mood.	 He	 is	 stressed,	 and	 I’m	 not	 helping.	
“I’ve	got	some	things	to	do	before	we	head	back	to	Reykjavík,”	he	says,	“why	don’t	
you	go	and	take	a	look	at	the	Visitors	Centre	for	a	while,	that	might	be	interesting.”	




Wondering	what	 it	 is	that	people	“need	to	know”	about	geothermal,	 I	head	
over	 to	 the	Hellisheiði	 Visitors	 Centre	 just	 some	 one	 hundred	meters	 away.	Upon	
entering,	I	remember	how	the	President	of	Iceland	described	this	place	in	a	speech	









Discourse	surrounding	green	energy	has	 taken	an	almost	salvational	 turn	 in	
post	2008	financial	crisis	Iceland,	as	politicians	and	business	leaders	look	for	other	-	
non-financial	service	sector	-	ways	to	stabilise	the	nation	in	times	of	difficulty.	In	light	
of	 the	 recent	 controversies	 surrounding	 hydropower	 (something	 I	will	 touch	 upon	
shortly),	 geothermal	 energy	 is	 just	 the	 ticket.	As	 an	energy	 form	 that	people	have	
had	an	intimate	relationship	with	for	many	years	-	providing	the	warmth	necessary	
to	heat	cold	homes	in	sub-arctic	temperatures,	bathe	cold	bodies	in	public	pools,	as	
well	 as	 take	 care	 of	 a	 range	 of	 other	 domestic	 needs	 -	 it	 has	 been	 relatively	
uncontroversial.	
The	 country’s	 successful	 utilisation	 of	 volcanically	 heated	 water	 has	 been	
lauded	 by	 geologists	 the	world	 over	 as	 an	 exemplar	 of	 sustainable	 production,	 as	
well	 as	 loved	by	 tourists	 as	 they	 lounge	 in	 the	 silky	 silica	 rich	warm	waters	of	 the	
Blue	 Lagoon.59	The	 Hellisheiði	 Visitor	 Centre	 is	 Orkuveita’s	 paean	 to	 geothermal	
energy,	which,	 according	 to	 the	 president,	 is	 an	 “exhibition”	 built	 to	 showcase	 its	
virtues;	clean,	green	and	renewable	as	 it	provides	not	 just	hot	water	for	Reykjavik,	

















channels	 in	varying	colours,	each	representing	different	 forms	of	 fluid	as	 they	 flow	
up	 through	 the	 wellhead,	 into	 the	 piping	 infrastructure,	 and	 off	 to	 their	 final	
destination	points.		
	
The	 first	 flow	 channel,	 a	 deep	 purple	 colour,	 emerges	 from	 the	 subterranean	
through	an	 image	of	 a	wellhead:	 this	 is	 geothermal	brine,	 a	mixture	of	 steam	and	
water	between	200	and	300	degrees	Celsius.	This	brine	is	separated	into	water	and	
steam,	 represented	 by	 the	 emergence	 of	 two	 offshoot	 colours	 (a	 yellow	 and	 an	
orange)	from	the	purple	flow.	The	yellow	is	a	rendering	of	the	separated	steam	that	
then	flows	into	the	turbines	driving	the	generator	to	make	electricity.	Connected	to	
the	 turbine-generator	 is	 an	 image	 of	 a	 cable	 that	 itself	 connects	 to	 a	 large	 smiley	
face	at	the	latter	end	of	the	display,	indexing	the	happy	customer	of	the	electricity	–	
Century	Aluminium.	
The	orange	 is	a	rendering	of	 the	separated	water	that	 flows	downwards	 (in	
the	image),	and	ends	up	in	a	heat	exchange	unit	towards	the	bottom	of	the	display.	
From	 here	 previously	 cold	 groundwater	 (blue)	 which	 has	 been	 heated	 up	 by	 the	








transforms	 to	 green;	 spent	 geothermal	 water	 that	 flows	 towards	 a	 well	 (at	 the	
bottom	right	hand	of	the	display)	where	it	 is	reinjected	back	into	the	subterranean	
rock	matrix.60	
While	 the	 guide	 is	 happy	 to	 entertain	 questions	 about	 the	 performance	 of	
the	 process	 as	 almost	 carbon	 free	 (green)	 and	 pollution	 free	 (clean),	 he	 is	 a	 little	




The	 guide	 brings	 me	 upstairs	 to	 the	 exhibition’s	 second	 floor	 to	 explain	
further.	The	story	of	geothermal	is	laid	out	in	clear	chronological	segments	from	the	
foundation	of	Reykjavík	forward,	sculpted	into	the	wall	in	a	type	of	moulded	plaster.	
Adjacent	 to	 it	 is	 another	 large	 wall	 installation	 sculpted	 in	 a	 similar	 fashion	 and	
capturing	a	similar	message	as	the	lower	floor	but	on	a	grander	scale.	The	Renewable	
Energy	Cycle	stands	in	bold	clear	font	as	the	headline	banner	above	the	installation.	
This	 rendering	 involves	 the	precipitation	 cycle,	 highlighting	how	 rainfall	 enters	 the	
underground,	is	heated	by	rocks	through	magma	intrusions,	and	is	extracted	by	the	




of	 fluid	 circulation	at	 a	 hydrospherical	 scale,	 the	 lower	 floor	 performs	geothermal	













This	 is	 not	 the	 only	 time	 I	 have	 heard	 this	 particular	 account.	 Several	
geologists	 at	 both	Orkuveita	 and	 ISOR	 (the	 Icelandic	Geosurvey	 Institute)	 describe	
the	 process	 in	 similar	 terms.	 Extraction,	 utilisation,	 and	 reinjection	 enable	
geothermal	 energy	 companies	 to	work	with	 the	 landscape	 through	 large	 cycles	 of	
fluid	 circulation	 and	 heat	 transference.	 Different	 forms	 of	 fluid	 emerge	 and	 flow	
between	the	subterranean	and	the	technological	apparatus	of	extraction.	Water	and	
steam	are	separated,	heat	is	transferred,	usable	hot	water	and	electricity	are	made,	
and	 spent	 fluids,	 oftentimes	 referred	 to	 as	waste	water,	 are	 reinjected	 back	 from	
whence	they	came.	That	which	is	taken	from	the	landscape	is	given	back	to	it.	A	type	
of	equilibrium	is	achieved,	in	principle.	
This	 is	what	 the	world	gets	 to	see	of	geothermal.	This	 is	 the	version	 that	 is	
performed	 daily,	 to	 tourists,	 to	 energy	 companies,	 to	 visiting	 foreign	 government	
delegations.	 It	 is	 this	 version	 that	 exists	 in	 all	 of	 the	 industry’s	 fulsome	 literature,	




One	day	sitting	with	Einar	over	coffee,	a	 resident	of	 the	small	 town	of	Hveragerði,	
and	a	self-ascribed	environmentalist,	we	get	 talking	about	 the	development	of	 the	












There	 are	many	 voices,	 from	within	 both	 academia	 and	 the	 environmental	
movement,	 which	 are	 critical	 of	 the	 above	 performance,	 challenging	 the	 idea	 of	
geothermal	 as	 renewable.	 Stefan	 Arnarson,	 geochemist	 and	 respected	 public	
intellectual,	 tells	me	 that	 there	 is	 some	confusion	about	 the	ways	 in	which	people	
use	 the	 language	 surrounding	 renewability,	 and	 that	 this	 is	 connected	 to	 the	 dual	
composition	of	geothermal,	that	is,	as	thermal	energy	subsisting	in	water.	
Given	 that	 there	 is	 constant	 heat	 emanating	 from	 the	 earth’s	 mantle	 and	
through	 the	 crust,	 geothermal’s	 heat	 source,	 according	 to	 Stefan,	 can	 clearly	 be	
thought	of	as	renewable.	But	 it	still	requires	a	medium	of	extraction:	water.	Stefan	
characterises	 high	 temperature	 geothermal	 -	 drilling	 deep	 into	 the	 volcanic	
landscape	for	the	extraction	of	steam	-	as	a	type	of	heat	mining,	and	they	way	this	
heat	 is	 mined	 sets	 a	 large	 question	 mark	 over	 the	 resource	 as	 renewable.	 The	
distinction	for	him	is	between	the	source	of	the	heat	and	the	resource	of	energy.62		
Renewable	geothermal	energy	advocates	draw	their	arguments	from	a	well-
known	 hot	 water	 extraction	 area	 within	 Reykjavík,	 known	 as	 Laugarnes.	 Artesian	
wells	-	wells	from	which	water	is	pumped	from	just	below	the	surface	-	have	been	in	




this	 is	 low	 temperature	 extraction	 (hot	 water),	 not	 the	 sort	 of	 high	 temperature	




In	 Friction,	 Anna	 Tsing	 argues	 that	 what	 calls	 capital	 to	 the	 forests	 of	





strong	and	stable	economic	actor.	The	magic	of	 the	act	 resides	 in	acting	 ‘as	 if’	 the	
company	is	that	which	it	claims	to	be.	The	dramatic	effect	of	such	a	performance	is	
to	 secure	 financing	 that	 then	provides	 the	opportunity	 to	 become	 that	which	was	
initially	 performed.	 Such	 dramatic	 performances,	 argues	 Tsing,	 precede	 economic	
performances	 as	 the	 difficult	 work	 of	 actually	 producing	 something	 can	 only	 get	
underway	 after	 the	 even	 more	 complex	 work	 of	 securing	 capital	 has	 been	
completed.	 In	 Tsing’s	 case,	 venture	 capitalists	 need	 to	 perform	 themselves	 in	 a	
particularly	dramatic	way	in	order	to	become	an	entity	worthy	of	capital.	In	Hengill,	
the	 volcanic	 landscape	 has	 to	 be	 performed	 as	 a	 viable	 entity	 for	 capital,	 and	 the	
idea	of	“ever-lasting	things”	that	Einar	mentioned	above	is	an	important	part	of	how	
this	is	achieved.	
In	 the	performance	at	 the	visitor	 centre,	 the	 tectonic	 landscape	becomes	a	
type	of	‘perpetual	motion	machine’	(Brown	and	Capdevila	1999),	which,	once	set	in	
motion	 continuously	 produces	 energy	 in	 a	 cycle	 of	 renewability.	 The	 idea	 of	 a	
perpetual	motion	machine,	or	perpetuum	mobile,	dates	from	the	eighteenth	century	
when	 a	 fascination	 for	 automata	 gripped	 society,	 mostly	 inspired	 by	 Newton’s	
imagery	 of	 a	 clockwork	 universe	 and	 timekeeping	 machines	 as	 symbols	 of	 linear	
order	and	precision	(ibid	:	28).	The	ambition	was	to	discover	the	principle	behind	the	
construction	of	a	machine	 that	once	 set	 in	motion	would	continue	 for	all	 eternity.	
The	 perpetuum	 mobile	 is	 an	 expression	 of	 such	 a	 principle,	 a	 pure	 going-on,	 a	




physics	 of	 the	 nineteenth	 century	 however,	 in	 particular	 thermodynamics	 and	 the	






Geothermal	 energy	 is	 what	 the	 energy	 industry	 refers	 to	 as	 base	 load	
energy.64	It	 operates	 all	 day	 every	 day,	 without	 rest.65	Century	 Aluminium	 in	 the	
west	of	Iceland	also	operate	24/7,	consuming	the	large	quantities	of	electricity	that	
Hellisheiði	produces	as	 smelter	pots	gobble	up	continuous	 round-the-clock	current	
to	 keep	 from	 freezing.	 As	 such,	 investors	 and	 energy	 developers	 have	 long	 seen	






In	 this	 chapter,	 I	want	 to	 think	 about	 the	 relationship	between	energy	 and	
aluminium	 through	 two	 moments	 of	 capital	 that	 have	 arisen	 in	 recent	 Icelandic	




performances	 like	 the	one	we	have	 just	 seen,	where	 the	 landscape	 is	 rendered	as	
perpetually	 renewable,	 something	 all	 investors	 like.	 But	 it	 also	 takes	 the	 city	 of	
Reykjavik	 to	 make	 these	 deals	 work,	 as	 it	 too	 has	 to	 act	 as	 renewable,	 but	 in	 a	
different	sense.	
As	 we	 shall	 see,	 this	 first	 moment	 occurs	 in	 the	 1960s	 when	 aluminium	
arrives	in	Iceland,	an	industry	that	is	globally	on	the	hunt	for	propositions	that	fit	a	
particular	capital	profile.	The	ensuing	energy	deals	provoke	a	shift	in	thinking	about	













shores.	 Heralded	 as	 the	 financial	 Mecca	 of	 Northern	 Europe,	 this	 moment	 in	 the	
country’s	history	is	one	where	access	to	capital	was	freed	up	and	became	available	
to	 all	 Icelanders,	 as	 the	 lives	 of	 residents,	 companies,	 and	 municipalities	 were	








over	many	 years,	 difficulties	 that	 the	 aluminium	 industry	has	been	heralded	as	 an	
antidote	 to.	 As	 a	 peripheral	 northerly	 nation,	 the	 Janus-faced	 ambiguity	 of	 both	
belonging	and	not	belonging	to	the	Western	world	(Oslund	2011)	has	always	plagued	
the	land	of	fire	and	ice.67	While	economic	historians	may	argue	over	whether	Iceland	
has	 ever	 gone	 through	 an	 industrial	 revolution	 (Jonsson	 2004),	 it	 is	 clear	 that	 its	





of	 the	years	between	1400	and	1800	were	 locally	known	as	 lean	years,	marked	by	









was	 far	 from	 the	 only	 volcanic	 outbreak.	 The	 combination	 of	 difficult	 weather	
conditions	associated	with	such	a	northerly	latitude	and	such	extreme	events	meant	
crop	cultivation	was	limited,	the	surplus	of	which	is	a	common	factor	in	many	forms	
of	 industrial	 development.	 The	 Danish	 Trade	 monopoly	 also	 contributed	 to	 the	




social	 life	 with	 over	 4,000	 farmsteads	 spread	 throughout	 the	 country.	 Mainly	 a	
tenant	 farming	 system,	 the	 vast	majority	of	 farms	were	owned	by	 the	 church	and	
state.	Livestock	was	crucial	(mostly	sheep	with	some	cattle)	as	was	the	production	of	




	 The	 full	 lifting	 of	 the	 Danish	 trade	 monopoly	 in	 1854	 was	 a	 particularly	
significant	 moment,	 one	 that	 led	 to	 both	 the	 export	 of	 salted	 fish	 to	 a	 growing	
European	 population,	 along	 with	 the	 sale	 of	 livestock	 to	 England,	 heralding	 the	
emergence	of	a	new	merchant	class	earning	foreign	currency	for	the	first	time	(ibid	:	
32).68	Historian	 Sigurdur	 Magnússon	 suggests	 the	 significance	 of	 this	 first	 foreign	
currency	surplus	was	to	help	lead	the	way	to	the	mechanization	of	the	fishing	fleet	at	
the	start	of	the	twentieth	century	(ibid),	a	major	moment	in	any	semblance	of	what	
can	be	called	 ‘industrial	development’	 in	 Iceland.	As	a	small	 island	nation	with	few	
economic	options,	 the	 fish	stocks	have	 formed	the	backbone	of	 the	economy	over	

















demand,	 technologies	 and	 ancillary	 jobs	 (Sigurdsson	 2000,	 Sigurdsson	 2005).	 This	
was	 Iceland’s	 first	 taste	of	capital	 in	an	economy	that	had	formerly	been	based	on	
local	 community	 initiatives	 from	 cottage	 industries.	 From	 this	 point	 the	 economy	
slowly	began	to	be	monetized	(Jónsson	and	Sæmundsson	2015:	27).		
But	 both	 of	 these	 primary	 forces,	 maritime,	 as	 well	 as	 neo-colonial,	 were	
highly	 uncertain:	 both	 the	 Americans	 and	 fish,	 it	 was	 argued,	 could	 leave	 on	 a	
whim.69	The	 desire,	 therefore,	 to	 develop	 a	 solid	 industrial	 base,	 one	 that	 could	
provide	 what	 Iceland	 had	 always	 lacked	 –	 a	 sense	 of	 stability	 over	 a	 broader	
temporal	scale	-	has	remained	the	clarion	call	of	successive	 Icelandic	governments.	





flows	 have	 had	 a	 tendency	 to	 follow	 energy	 flows	 as	 the	 entire	 global	 financial	
infrastructure	 became	 organised	 around	 flows	 of	 oil	 (2009:	 399).	 For	 Mitchell,	
tracing	the	intersection	of	energy	and	capital	provides	a	perspective	from	which	to	
think	 about	 politics	 and	 economics	 as	 an	 abundance	 of	 carbon	 energy	 became	 a	
crucial	 factor	 in	 the	emergence	of	both	new	political	 forms	 (organised	 labour)	and	
new	objects	of	calculation	(a	new	science	of	 ‘prices	and	flows	of	money’)	 (Mitchell	











it	 (Fuller	 cited	 in	 Sheller	 2014:	 82).	 As	 a	 primary	 player	 in	 electricity	markets,	 the	
aluminium	 industry	 consumes	 up	 to	 3%	 of	 global	 electricity	 output	 to	 meet	 the	
needs	of	 its	 insatiable	 smelters.	 In	Aluminium	Dreams,	Mimi	Sheller	 (2014)	gives	a	
detailed	account	of	the	global	role	and	effects	of	the	aluminium	industry.	Over	the	
course	of	around	 fifty	years,	 from	1910	 to	1960,	aluminium	came	to	play	a	crucial	
part	 in	 the	 transportation,	 electrical,	 construction,	 aeronautics,	 and	 ship	 building	
industries.	 At	 the	 same	 time,	 it	 was	 important	 in	 domestic	 design,	 architecture,	
technical	equipment	and	all	kinds	of	ordinary	aspects	of	everyday	life	such	as	baking	
products,	 cosmetics,	kitchen	utensils	 -	 the	 list	goes	on.	Once	you	begin	 to	 look	 for	
aluminium,	Sheller	notes,	you	start	to	find	it	everywhere	(ibid	:	1-2).		




think	 of	 skyscraper	 buildings,	 aeroplane	 flight,	 space	 travel,	 and	 shiny	 new	 Apple	
electronic	devices	 that	 travel	 the	world	over:	all	embrace	the	physical	powers	 that	
aluminium	affords.	But	its	powers	are	also	more	than	physical,	argues	Sheller,	as	the	





how	 bauxite	 mining	 and	 the	 operations	 of	 transnational	 corporations	 affect	
developing	countries,	as	well	as	postsocialist	nations	and	indigenous	groups,	bringing	
environmental	 pollution	 and	 political	 turmoil	 around	 the	 world	 (ibid	 :	 5). 70	













supplies,	 small	parts,	as	well	 as	explosives	and	bombs	made	aluminium	a	 strategic	
wartime	material.	As	the	aluminium	industry	helped	to	modernize	warfare,	warfare	
reciprocally	helped	to	modernize	aluminium.	As	Sheller	puts	 it,	 ‘it’s	 fair	 to	say	 that	
the	entire	history	of	innovation	and	technical	development	in	the	uses	of	aluminium	
was	in	many	respects	driven	by	war’	(ibid	:	62).	
	 At	 the	 same	 time,	 the	US	military’s	need	 for	 aluminium	was	 closely	 tied	 to	
government	investment	in	energy	infrastructures.	Huge	hydroelectric	power	stations	
were	 built	 to	 ready	 the	 nation	 for	 the	 electricity	 demands	 of	 wartime’s	 primary	
metal.	 Here	 we	 see	 the	 emergence	 of	 two	 factors	 in	 aluminium	 production	 that	
directly	connect	to	Iceland.	The	first	 is	the	development	of	hydropower	as	a	tightly	
coupled	 electricity	 generator	 for	 aluminium.	 In	 fact,	 this	 relationship	 continued	 to	
such	 an	 extent	 that	 almost	 all	 of	 the	 economical	 hydro	 river	 sites	 in	 the	US	 have	
been	 developed	 by	 the	 aluminium	 industry.	 Second	 is	 the	 subsidization	 of	 energy	
prices.	 Although	 the	 average	 cost	 of	 electricity	 to	 American	 homeowners	was	 3.5	
cents	per	kilowatt-hour	post	World	War	Two,	the	cost	to	the	aluminium	industry	was	
only	.35	cents.	This	practice	of	cheap	energy	through	state	subsidization	has	become	














Aluminium	 has	 been	 dubbed	 ‘packaged	 or	 solidified	 electricity’	 because	 smelting	
requires	so	much	power;	up	to	17,000	kilo	watt-hours	per	ton	(Sheller	2014:	52).	As	
such	 energy	 comprises	 between	 20%	 of	 and	 30%	 of	 aluminium’s	 overall	 cost	




World	 War,	 foreign	 capital	 had	 played	 a	 limited	 role	 in	 Iceland.	 The	 original	
proposals	for	aluminium	smelters	in	the	1960s	provoked	a	strong	debate	about	the	
role	 of	 foreign	 investment	 and	 foreign	 ownership	 in	 the	 country	 (Skúlason	 and	
Hayter	1998:	36).	Such	projects	are	grand	 infrastructural	undertakings	 that	 require	
large	capital	 flows,	not	 just	 for	 the	construction	of	 the	smelting	plant,	but	also	the	
power	plant	 and	 the	upgrading	of	 the	energy	 infrastructure	 that	 comes	with	 it.	 In	
Iceland’s	case,	power	supply	was	entirely	government	controlled	at	that	point.	
	 Proponents	 of	 the	 first	 aluminium	 deal	 in	 Iceland	 in	 1966	 with	 the	 Swiss	
company	 Alusuisse,	 argued	 through	 the	 classic,	 and	 positive,	 logics	 of	 capital:	
importing	electricity	intensive	aluminium	companies	into	the	country	would	increase	
investment,	 leading	 to	 more	 jobs,	 better	 infrastructure,	 and	 the	 opportunity	 to	
transform	and	diversify	the	economy	away	from	the	vicissitudes	of	fish	and	towards	
the	 stability	 of	 industrial	 production.	 The	 idea	 that	 the	melt	 water	 from	 Iceland’s	
numerous	glaciers,	which	had	hitherto	‘flowed	freely	into	the	sea’	(Jonsson	cited	in	
Skúlason	 and	 Hayter:	 36	 ),	 could	 be	 transformed	 into	 electrons	 for	 aluminium	
production	was	an	unprecedented	way	to	think	and	act	within	the	historically	harsh	
landscape.	 The	 very	 volatilities	 of	 the	 island	 itself,	 formerly	 rendered	 as	 forces	 of	
inherent	danger,	were,	in	relation	to	capital,	now	conceived	of	as	forces	of	potential	
abundance	 as	 topographic	 instability	 (melting	 glaciers,	 and	 in	 time	 volcanic	
landscapes)	became	convertible	to	economic	stability	(energy	resources).	 	The	path	
		 	69	
to	 a	 stable	 future	 lay	 not	 in	 the	 agricultural	 practices	 of	 cultivation,	 nor	 the	
harvesting	 of	 fish	 stocks,	 but	 through	 the	 stabilization	 of	 formerly	 uncontrollable	







over	 a	 five-year	 period.	 Indeed,	 the	 Icelandic	 government’s	 concern	 that	 nuclear	
power	 was	 likely	 to	 be	 the	 energy	 source	 of	 the	 future,	 further	 reinforced	 its	
commitment	to	making	a	deal	with	Alusuisse	‘before	it	was	too	late’	(ibid:	37).	
	 The	 power	 of	 this	 large	 multinational	 relative	 to	 a	 small	 island	 of,	 at	 that	
time,	175,000	people,	became	increasingly	clear	as	time	went	on.	While	aluminium	
companies	 adopt	 an	 aggressive	 global	 strategy	 to	 keep	 electricity	 prices	 as	 low	 as	
possible,	 they	also	 insist	upon	 the	acceptance	of	 capital	 as	 ‘an	appropriate	vehicle	
for	development’	 (ibid	 :	 29).	 Parts	of	 the	public	 record	on	 the	negotiation	process	
between	 the	 parties	 show	 a	 long	 shopping	 list	 of	 reforms	 that	 Alusuisse	 required	
before	investment	could	proceed.		
	 The	list	ranged	from	a	power	supply	deal	with	pricing	and	taxation	formulas,	
to	 a	 series	 of	 infrastructure	 requirements	 (ports,	 tunnels,	 cables	 etc.)	 political	
assurances,	 and	 environmental	 exemptions.	 In	 addition,	 suggested	 legislative	
reforms	 ranged	 from	 changes	 to	 labour	 law	 (attempting	 to	 outlaw	 strikes),	 to	
pension	 reforms,	 to	 educational	 and	 language	 guarantees,	 as	 well	 as	 local	 and	
regional	taxation	exemptions	(ibid	:	39-42).		
	 In	this	sense,	capital	 is	not	 just	a	 flow	of	 investment	but	 is	a	whole	suite	of	
extended	practices,	which,	prior	to	converting	the	forces	of	Icelandic	landscapes	into	
valuable	 energy	 resources,	 perform	 a	 series	 of	 other	 conversions.	 In	 order	 to	
transform	freely	flowing	water	into	electron	production,	Iceland	had	to	be	made	into	
a	valuable	proposition	for	capital.	The	generative	force	of	capital	that	flowed	into	the	
country	as	a	 result	of	 the	energy	deal	did	not	only	 transform	 large	 swathes	of	 the	
landscape	as	tracts	of	important	glacial	rivers	were	dammed	for	hydropower.	At	the	
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same	 time,	 parts	 of	 the	 country’s	 financial,	 political,	 and	 juridical	 apparatus	 were	





section.	 Secondly,	 over	 the	 subsequent	 decades	 general	 ideas	 of	 societal	 progress	
and	development	became	almost	synonymous	with	energy	development	in	Iceland.	






enlarged	 to	 185,000	 tons	 over	 the	 next	 two	 decades,	 paving	 the	 way	 for	 the	
entrance	 of	 Columbia	 Ventures	 in	 1998	 and	 Alcoa	 in	 2008,	 as	 total	 aluminium	
production	 reached	 over	 800,000	 tons.	 As	 I	mentioned	 in	 Chapter	 One,	 Iceland	 is	
currently	 the	 world’s	 largest	 per	 capita	 producer	 of	 aluminium,	 and	 the	 world’s	
largest	 per	 capita	 producer	 of	 electricity,	 by	 a	 factor	 of	 two,	with	 over	 80%	 of	 its	
output	going	to	aluminium.	It	is	hard	to	overstate	the	effect	that	metals	capital	has	
had	on	 the	country.	As	 such	energy	production	has	become	 the	primary	 source	of	
environmental	 conflict,	 if	 not	 one	 of	 the	 primary	 sources	 of	 societal	 conflict	more	




While	 a	 full	 history	 of	 conflict	 over	 hydropower	 is	 too	 detailed	 to	 discuss	 here,	
Alcoa’s	 deal	 with	 Landsvirkjun,	 the	 state	 owned	 National	 Power	 Company,	 at	 the	
start	of	 the	2000s	 is	highly	significant	and	marked	the	high	point	of	environmental	
tension	in	the	country.	The	protests	against	the	project	were	surprisingly	intense	and	












While	 the	 National	 Planning	 Agency	 issued	 a	 negative	 judgement	 for	 the	
project	 in	 its	environmental	 impact	assessment	on	the	grounds	of	 ‘substantial,	and	
irreversible	negative	environmental	damage,’	the	then	Minister	of	the	Environment	





the	 project	 developed.73	In	more	 recent	 times,	 the	 broader	 argument	 has	 pivoted	
around	the	energy	industry’s	claim	that	long-term	energy	contracts	with	aluminium	
secure	 investment	 and	 jobs,	 while	 providing	 a	 world-class	 energy	 infrastructure.	
Environmentalists,	 to	 the	 contrary,	 argue	 that	 such	 agreements	 are	 narrowly	















Icelanders	 these	 rivers	 are	 priceless,	 and	 the	 untold	 damage	 being	 wrought	 upon	
them	for	limited	economic	benefit	is	unjustifiable.		
What	 is	 at	 the	 heart	 of	 these	 economic	 claims	 is	 the	 price	 of	 energy.	 The	
recently	appointed	CEO	of	the	state	owned	National	Power	Company,	Landsvirkjun,	




even	 (Kirchner	 1988:	 72).75	After	 the	 deal	 was	 renegotiated	 ten	 years	 later,	 the	
government	of	the	day	agreed	to	a	pricing	formula	that	linked	part	of	the	electricity	
price	to	aluminium	market	prices.	The	effect	of	such	an	agreement	was	to	relocate	
the	 risk	 in	 the	 international	metals	market	 away	 from	 the	 large	multinational	 and	
into	 the	 lap	 of	 a	 very	 small	 state.	 This	 became	 standard	 practice	 in	 all	 future	
aluminium	deals,	and	one	that	the	CEO	of	Landsvirkjun	laments.	Linking	part	of	the	
energy	 price	 to	 the	 market	 price	 of	 aluminium	 on	 the	 London	 Metals	 Exchange	
means	 that	 the	price	 fluctuates,	 sometimes	wildly.76	In	 the	 several	 years	 following	


























	 While	 a	 lot	 of	 industry	 literature	 renders	 Iceland	 as	 having	 a	 ‘natural	
advantage’	 for	 power-intensive	 industries,	 price,	 it	 seems,	 is	 not	 part	 of	 such	
‘naturalness.’78	In	 fact,	 the	price	of	electricity	has	become	such	a	 sensitive	 issue	 in	
energy	deals	with	 the	 aluminum	 industry	 that	 they	 are	not	publicly	 disclosed.	 The	
contracting	parties	 find	cover	 in	 the	explanation	of	“commercial	 sensitivity.”	While	
contractually	 confidential,	 price	 has	 become	 somewhat	 of	 an	 open	 secret,	 as	
industry	analysts	continue	to	make	confident	statements	about	pricing	structures.79		
	 Converting	the	“power	of	nature,”	as	many	of	my	friends	put	 it,	 into	power	
for	 aluminium	 is	 a	 contentious	 issue	 in	 Iceland,	 but	 doing	 it	 on	 the	 cheap	 is	 even	
more	so.	But	this	is	not	new.	The	commodification	of	‘nature’	has	been	extensively	
catalogued.	 But	 I	will	 return	 to	 this	 issue	 in	more	 detail	 in	 Chapter	 Three.	 If	 price	
emerges	 as	 a	 central	 feature	 of	 Icelandic	 energy	 deals	 then	 it	 is	 a	 concern	 that	
traverses	 and	 links	 multiple	 issues	 together,	 in	 particular	 capital,	 landscapes	 and	




As	 a	 concept,	 capital	 covers	 swathes	 of	 spatially	 and	 temporally	 distributed	
processes,	 operations	 and	 activities.	 Getting	 a	 grip	 on	 it	 is	 difficult	 and	 requires	 a	
particular	 form	of	ethnographic	purchase.	Oftentimes	projected	as	a	singular	 logic,	
structure,	or	 trajectory,	capital	 can	appear	 -	or	 is	articulated	as	being	 -	a	 totalizing	
and	coherent	force.	
Critiques	of	capital,	on	the	other	hand,	focus	on	its	deconstruction.	Telling	us	


















2015).80	In	 this	 manifesto,	 the	 authors,	 while	 acknowledging	 the	 powerful	 effects	
and	 inequalities	 produced	 by	 capital,	 also	 emphasise	 its	 generativity,	 that	 is,	 as	 a	
force	that	is	both	generative	and	generated.		
Tracing	 the	ways	 in	which	 capital	 is	made,	 as	well	 as	 tracing	 that	which	 is	
made	 from	 it,	 the	 authors	 argue,	 demonstrates	 both	 the	 heterogeneity	 of	 the	
processes	 that	 are	 ascribed	 to	 capital	 while	 at	 the	 same	 time	 recognizing	 the	
powerful	performative	effects	that	it	has	as	something	that	appears	to	be	totalizing	
and	 coherent.	 As	 clearly	 argued	 by	 Hannah	 Appel,	 ’rather	 than	 only	 a	
(mis)representation	to	be	deconstructed,	capital	is	a	constant	construction	project	to	
be	traced	through	research’	(2015).	
It	 is	 in	 this	 spirit	 that	 I	 have	 begun	 to	 trace	 capital	 and	 its	 effects	 in	 and	
through	 Icelandic	 landscapes	 by	 suggesting	 a	 first	 moment	 of	 capital	 during	 the	
1960s.	What	we	saw	here	was	how	energy	deals	 transformed	parts	of	 the	political	
and	 judicial	 apparatus	 of	 Iceland,	 remaking	 glacial	 landscapes	 into	 a	 valuable	
proposition	for	capital,	a	proposition	to	which	aluminium,	in	particular,	was	drawn.		
	At	 the	 same	 time,	 aluminium	 began	 to	 physically	 transform	 these	 glacial	
landscapes	 through	 damming	 for	 power	 production,	 creating	 a	 series	 of	 political	
problems	around	the	metal’s	apparent	benefits.	Energy	price,	and	its	secrecy,	is	the	












poorest	 countries	 to	 one	 of	 its	 richest	 in	 a	matter	 of	 a	 few	decades	 (Jónsson	 and	
Sæmundsson	2015:	26).	While	early	metals	capital	constitutes	what	I	am	calling	the	
first	moment	of	 capital	 in	 Iceland,	 eighteen	 years	of	 consecutive	 conservative	 rule	
secured	 the	 next.81	Iceland	 underwent	 a	 series	 of	 aggressive	 neoliberal	 reforms	
during	the	1980s	and	1990s	that	structurally	transformed	the	economy.	The	rhetoric	
of	the	liberating	powers	of	capital	was	central	to	policy	changes	such	as	deregulation	
and	 private	 ownership,	 and	 became	 the	 calling	 card	 of	 successive	 governments	
(Durrenberger	and	Pálsson	2015).	
The	 hydropower	 energy	 deal	 with	 Alcoa	 in	 the	 early	 2000s	 came	 with	 a	
$US1.25	 billion	 dollar	 investment	 in	 aluminium	 smelters,	 and	 a	 $US3	 billion	 dollar	





the	 cod	 stock,	while	 initially	 signalling	 an	 ecological	 response	 to	 disappearing	 fish,	
soon	 had	 the	 effect	 of	 privatising	 the	 fish	 stocks	 in	 the	 hands	 of	 a	 small	 group	of	
large	 fishing	 companies.	 While	 quota	 numbers	 continued	 to	 fall,	 quota	 values	
continued	to	rise	as	 the	selling,	 renting	and	mortgaging	of	quota	became	common	
practice,	ensuring	the	inexorable	rise	of	virtual	fish	(Maguire	2015).	Capitalising	the	
fishing	quota	as	a	means	of	extracting	value	out	of	 the	sea	and	transferring	 it	 into	
the	 general	 economy	 was	 considered	 an	 act	 of	 liberal	 genius	 by	 some,	 an	 act	 of	
seafaring	treachery	by	many	others.	
In	 a	 paper	 written	 just	 several	 months	 before	 the	 financial	 crisis	 in	 2008,	
Ragnar	 Arnason,	 a	 prominent	 and	 influential	 fisheries	 economist,	 argued	 that	 the	
ability	 to	use	 the	 fishing	quota	 to	 raise	 financial	 capital	 created	up	 to	$US5	billion	






referred	 to	 it	 (ibid	 :	 36),	 and	 the	 growth	 of	 the	 Icelandic	 economy	 during	 the	
economic	boom	years.82		
Changes	in	the	banking	sector	were	also	crucial	to	the	availability	of	capital.	
The	 banks	were	 under	 the	 control	 of	 the	 two	 dominant	 political	 parties	 for	many	
years	 and	 were	 widely	 seen	 as	 a	 patronage	 system	 through	 which	 capital	 was	
distributed	 to	 political	 allies,	 within	 either	 the	 fishing	 or	 the	 farming	 sectors.	 The	
economy	had	been	developed	into	a	comprehensive,	yet	more	or	less	closed,	system	
driven	 largely	 by	 political	 governance	 in	 which	market	 forces	 had	 a	marginal	 role	
(Jónsson	and	Sæmundsson	2015:	28).	
The	 privatisation	 of	 the	 banks	 between	 1998	 and	 2003	 followed	 on	 from	
Iceland’s	entry	to	the	EEA	and	the	adoption	of	GATT.83	These	newly	emergent	banks	
rapidly	internationalised	the	economy	as	vast	amounts	of	capital	flowed	through	the	
country,	 primarily	 through	debt	 financing	 strategies	 that	 leveraged	bank	debt	 to	 a	
ratio	of	almost	ten	times	Gross	Domestic	Product	(Boyes	2009,	Jónsson	2009).		
Tales	 of	 the	 Útrásarvíkingar,	 variably	 translated	 as	 Venture	 or	 Business	
Vikings,	emerged	alongside	capitally	infused	endeavours;	a	trope	that	lauded	the	risk	
taking	practices	of	investment	bankers	as	bold	and	courageous.	Valorised	as	wild,	yet	




was	engulfed	 in	 the	activities	of	 the	 financial	markets.	Capital	had	next	 to	magical	
effects	on	the	everyday	as	banks	arranged	for	Icelanders	to	circumvent	inordinately	













banks	 aggressively	 marketed	 such	 loans,86	consumer	 spending	 exploded	 as	 large	
SUV’s	and	shopping	 trips	 to	Europe	became	de	 rigueur.	Property	prices,	as	well	as	
pension	 funds,	 soared,	 as	 Iceland	 became	 a	 momentary	 resting	 place	 for	 vast	
quantities	of	globally	circulating	capital.		
From	 2001	 to	 2007	 the	 value	 of	 the	 Icelandic	 Stock	 Exchange	 rose,	 on	
average,	 by	 a	 stunning	 44%	 per	 year	 (Durrenberger	 and	 Pálsson	 2015:	 xvii).	
However,	 in	 the	 wake	 of	 the	 global	 liquidity	 crisis	 sparked	 by	 the	 collapse	 of	
Lehmann	Brothers,	 the	 Icelandic	krona	crashed	and	the	three	main	banks	declared	
bankruptcy	 in	 October	 2008.87	Only	 a	 loan	 from	 the	 International	Monetary	 Fund	
was	enough	to	stave	off	national	bankruptcy.		
As	an	 import	based	economy,	 the	devaluation	of	 the	currency–43%	against	
the	dollar–hit	hard	as	many	products	 soared	 in	price.	 In	addition,	many	 Icelanders	
were	 left	 trying	 to	 service	 foreign	 currency	 loans	 in	 a	 next	 to	 worthless	 krona.	
Recession	 hit,	 unemployment	 drastically	 increased,	 as	 did	 migration.	 An	 all	 too	




The	 economic	 miracle,	 as	 it	 was	 called	 at	 the	 time,	 was	 predicated	 upon	
capital	 entering	 into	 the	 lives	 of	 Icelanders	 at	 an	 unprecedented	 scale	 and	 speed.	
The	sheer	exuberance	for	the	‘Manic	Millennium	years’	(Wolfgang	2015:	33)	was	not	
to	 be	 enough	 to	mark	 a	 permanent	 turning	 point	 in	 Icelandic	 history.	 This	 second	
moment	 of	 capital	 is	 laced	 with	 stories	 of	 aggressive	 growth	 and	 expansion.	 The	
prefix	 útrás	 of	Útrásarvíkingar	 means	 just	 that,	 outward	 expansion.	 But	 continual	


















buy	 -	 across	 the	 country	 is	 quite	 evident.	 Not	 just	 in	 consumer	 spending	 and	
property	 speculation,	 as	 mentioned	 above,	 but	 through	 municipalities	 across	 the	
country,	as	they	too	borrowed	on	the	international	markets	in	the	realization	of	long	
standing	 infrastructural	 dreams,	 as	 community	 swimming	 pools,	 school	 buildings,	
and	 libraries	 sprung	up	one	after	another	 in	 remote	 locations	around	 the	country.	




The	view	 from	 the	 sixth	 floor	of	Orkuveita	Reykjavíkur’s	 geologically	 inspired	head	
office	 is	 impressive,	 as	 snow	 stretches	 towards	 the	 horizon,	 stencilling	 out	 the	
boundaries	 between	 the	 tectonic	 landscape	 and	 the	 city.	 To	 the	 east	 lies	 the	
Hellisheiði	geothermal	power	plant	in	the	Hengill	volcanic	zone,	its	operations	made	
visible	 through	 the	 wafting	 emissions	 of	 condensate	 steam	 rising	 high	 into	 the	
atmosphere.	 To	 the	 west	 and	 north	 lies	 Reykjavík;	 a	 cityscape	 littered	 with	 small	
sleek	 silver	 hut-like	 objects,	 architecturally	 recognizable	 as	 low	 temperature	
geothermal	wells.		
Erikur,	the	CEO,	points	towards	these	many	small	wells	that	pump	hot	water	
to	 the	 city’s	 residents	 and	 talks	 about	 the	 history	 and	 importance	 of	 geothermal	
energy	 to	 Reykjavík	 in	 particular,	 and	 to	 Iceland	 more	 generally.	 He	 recalls	 the	
company’s	 early	 mission	 at	 the	 start	 of	 the	 twentieth	 century;	 to	 provide	 clean	
drinking	water	to	the	rat	infested	homes	of	the	tiny	town	of	Reykjavík.		
Much	has	 changed	 since	 these	 times,	but	particularly	 since	 the	 start	of	 the	
2000s.	As	Orkuveita	eagerly	joined	the	capital	fray	it	morphed	from	a	basic	utilities	
company	 (hot	 and	 cold	 water,	 residential	 electricity	 and	 sewerage)	 into	 a	 multi-
		 	79	
purpose	 company	 with	 a	 broad	 portfolio	 of	 activities,	 of	 which	 provisioning	
aluminium	was	one.	A	 leading	exposé	article	 in	the	Reykjavik	Grapevine	puts	 it	 like	
this:	
	
Overrun	 by	 Viking	 ambition,	 Orkuveita	 Reykjavíkur	 built	 luxurious	
headquarters,	expanded	ambitiously,	dabbled	 in	tiger	prawn	farming	and	flax	




With	 thousands	 of	 lifetime	 subscribers	 and	 a	means	 of	 producing	 energy	 at	
very	 little	 cost,	 the	 company	 had	 all	 the	 makings	 of	 a	 cash	 cow.	 So	 what	
happened	to	Orkuveita	Reykjavíkur,	an	entity	that	less	than	a	decade	ago	was	a	





loans.	 This	 leveraged	 the	 debt	 profile	 of	 the	 company	 to	 almost	 one	 thousand	
percent	of	its	1990s	level.		
















company.	 His	main	 responsibility,	 he	 tells	me,	was	 to	 cut	 the	 debt	 and	 guide	 the	
company	back	towards	a	more	basic	utilities	operation.	The	list	of	changes	that	have	
been	initiated	since	he	started	is	long:	de-leveraging	through	the	sale	of	all	non-core	
assets,	 restructuring	 both	 the	 company’s	 debt	 and	 its	 organisational	 form,	 and	 a	
massive	cost	cutting	program,	including	many	staff	layoffs.		
After	talking	about	the	crisis	and	the	ensuing	changes	at	the	company,	Erikur	
refocuses	my	 attention	 back	 towards	 the	 speckled	 geothermal	 huts	 that	 litter	 the	
Reykjavík	cityscape	and	particularly	towards	what	he	considers	to	be	one	of	Iceland’s	
greatest	 achievements	 -	 the	 supply	 of	 cheap	 and	 replenishable	 hot	 water	 to	
residents	and	businesses	throughout	the	greater	Reykjavík	area.90		
As	Erikur	 tells	me	this	 story,	 the	Hengill	 volcanic	zone	emerges,	 surprisingly	
for	me,	 as	 a	 central	 actor	 in	 the	provision	of	 hot	water	 from	 shallow	wells	 in	 and	
around	Reykjavík.	The	heat	that	emanates	from	the	ground	throughout	the	Reykjavík	




Hellisheiði,	 some	25	 kilometres	 southeast.	 Rifting	 tectonic	 plates	 in	 this	 area	 have	
pushed	apart	at	an	average	rate	of	1cm	per	year,	and	as	such	the	 land	has	moved	
like	a	conveyor	belt	in	both	northwesterly	and	southeasterly	directions.		
As	 the	 plates	 spread,	 the	 land,	 volcanoes	 included,	 has	 been	 slowly	
transported	to	its	current	position,	although	disconnected	from	its	originary	volcanic	
heat	source	deep	in	the	mantle.	What	once	was	an	eruptive	volcano	at	Hengill,	has	








The	 1920s	 brought	 the	 first	 successful	 attempts	 to	 supply	 geothermal	 hot	
water	 to	 the	 residents	 of	 Reykjavík,	 a	 tectonic	 intervention	 that	 enabled	 the	
development	 of	 a	 thriving	 metropolis	 on	 the	 outer	 rim	 of	 the	 subarctic.	 While	
preliminarily	used	for	domestic	purposes,	in	particular	washing	and	cooking,	it	was	in	
the	1930s	that	it	began	to	be	developed	as	an	alternate	heating	system	to	coal.		
During	 the	 1960s	 geothermal	 water	 became	 the	 central	 component	 of	
Reykjavík’s	heating	system,	spreading	across	the	country	in	the	1970s	as	the	global	
oil	 crisis	 catalysed	 the	 government	of	 the	day	 to	 fully	 develop	 this	 potentially	 rich	





resources.91	Today,	 93%	 of	 all	 Icelandic	 heating	 needs	 are	 satisfied	 by	 geothermal	
hot	 water	 as	 it	 provides	 energy	 across	 the	 country	 for	 residential	 and	 business	
heating,	 fish	 farming	 and	 processing,	 greenhouse	 production,	 swimming	 pools,	
winter	pavement	de-icing,	and	a	host	of	other	ancillary	uses.		
One	way	of	putting	this	is	to	say	that	the	tectonic	landscape	is	being	used	in	a	
particular	 way	 in	 order	 to	 produce	 replenishable,	 and	 cheap,	 hot	 water.	 In	 more	
analytical	language,	one	could	say	that	the	liveliness	of	Hengill	has	been	arranged	in	
a	specific	way	so	that	one	configuration	of	tectonic	relations	(hot	water	for	heating)	
has	 emerged	 and	 stabilised	 over	 the	 course	 of	 the	 last	 several	 decades.	
Arrangements	of	tectonic	liveliness	have	been	mobilised	in	the	service	of	particular	



















Being	 around	 and	 within	 this	 earthy	 water	 requires	 a	 sensory	 adjustment,	
that’s	for	sure,	as	the	pungent	sulphuric	smell	and	the	burning	heat	of	this	silica	rich,	
silky-to-the-touch	 water	 washed	 my	 body,	 cleaned	 my	 dishes,	 and	 warmed	 my	
Reykjavík	apartment	when	I	lived	there	for	five	months.		
Almost	 daily	 trips	 to	 my	 local	 swimming	 pool	 in	 central	 Reykjavík,	 where	
residents	of	the	area	bathe	and	chat	in	the	40	plus-degree	outdoor	hot	tubs,	tunes	
me	in	to	the	sheer	joy	and	pleasure	of	being	soaked	in	a	blissful	heat,	albeit	it	a	little	
scalding	 at	 times.	At	 first	 I	 find	 the	 long	bouts	 of	 silence	between	 chatting	 a	 little	
discomfiting	 as	 I	 search	 for	 stories	 and	 topics	 of	 interest.	 They	 come,	 but	 slowly,	
especially	when	people	in	the	hot	tubs	sense	my	foreignness,	but	again	I	get	stories	
similar	 to	 those	 I	 have	 heard	 before;	 tectonic	 displacements,	 smoky	 bay,	 rat	
infestations.	But	then	they	talk	about	heat	coming	to	Reykjavík.	Not	the	heat	 from	




the	water	 to	 counter	 the	 ice	 forming	 on	 our	 hair,	 while	 sounds	 of	 contentedness	
emanate	from	people	around	me.	 I	begin	to	enjoy	the	spaces	of	silence	more	over	
time,	 learning	to	partake	 in	this	 ‘silent	contract’	as	hot	water	bathing	counters	the	
long	 dark	 cold	 winter	 months.	 In	 a	 place	 such	 as	 this,	 hot	 water	 is	 ordinary	 in	
extraordinary	ways.	
		 	83	








the	 people,	 as	 the	 owner	 of	 the	 resource,	 get	 the	 profits.	 Well,	 they	 are	
distributed	to	 the	citizens	by	way	of	cheap	energy	bills	 (2	cents	per	kilowatt-
hour).	This	 is	what	made	geothermal	hot	water	spread	so	rapidly	throughout	




statement	 about	 geothermal	 hot	 water.	 Firstly,	 he	 highlights	 the	 question	 of	
liveability.	Many	people	I	spoke	to	in	Iceland	liked	to	repeat	this	point	in	one	sense	
or	another,	underlining	 in	no	uncertain	terms	that	 it	has	not	been	easy	to	stabilise	






cheap	 energy	 over	 multiple	 generations.	 The	 history	 of	 bio-chemical	 tectonic	
processes	 that	have	slowly	 transplanted	older	parts	of	Hengill	 to	Reykjavík,	enable	
rock,	heat,	and	water	to	transform	and	change	as	they	are	enfolded	within	particular	






temperatures,	 energy	prices	 and	municipal	 politics,	 and	what	 I	 read	 from	my	own	
experiences	of	being	sensorially	attuned	to	geothermal	water:	the	ways	in	which	hot	
water	 makes	 a	 difference.	 Not	 a	 minor	 difference,	 but	 the	 difference	 between	
townships	 being	 able	 to	 survive,	 or	 stabilise	 as	Grimur	 puts	 it,	 or	 not.	 This	 is	 how	
liveability	emerges,	not	as	mythic	stories	of	men	and	women	battling	the	subarctic	
world	though	hardy	constitutions,	but	through	modes	of	arranging	relations	through	
rock,	 water,	 heat,	 capital	 and	 politics;	 arrangements	 that	 operate	 and	 stabilise	 at	
specific	thresholds.	
Secondly,	Grimur	suggests	that	arranging	geothermal	to	configure	hot	water	
is	 just	 not	 the	 same	 as	 arranging	 it	 to	 configure	 steam.	 As	 we	 learned	 in	 the	
introduction,	steam	production	requires	deep	drilling	practices	that	are	designed	to	
accelerate	the	landscape.	This	acceleration	is	also	a	process	of	accumulation,	of	both	




But	 as	Grimur	puts	 it,	 hot	water	 and	 steam	 just	 don’t	work	 the	 same	way.	
While	 hot	water	 production	 requires	 capital,	 it	 is	 capital	 of	 a	 different	 order.	 Low	
temperature	geothermal	can	get	by	with	what	might	be	called	low	intensity	capital,	
capital	that	small	municipalities	have	borrowed	from	state	funded	Icelandic	banks	in	
local	 currency.	 This	 is	 an	 arrangement	 whereby	 the	 accumulated	 benefits	 of	
extraction	 are	 distributed	 back	 to	 residents	 over	 generations;	more	 or	 less	 stable	
configurations	of	 capital,	 geology	and	politics	 result.	But	electricity	 supplied	 to	 the	
power-intensive	 industries	 requires	highly	 intensive	 capital.	 Yet	 this	 type	of	 capital	
comes	 with	 a	 series	 of	 instabilities	 that	 actors	 do	 their	 best	 to	 minimise.	 Let	 me	
develop	this	point	a	little.	







the	 energy	 industry	 referred	 to	 it,	 the	 timing	 for	 Orkuveita	 to	 enter	 the	 power-
intensive	 market	 was	 opportune.	 Orkuveita	 signed	 a	 power	 purchase	 agreement	




issue	 up	 with	 Ragnar,	 the	 company’s	 Icelandic	 CEO	 in	 a	 long	 interview	 in	 2014.	
Ragnar	was	the	chief	financial	officer	for	ten	years	before	becoming	CEO	in	2007.	As	
one	 would	 expect	 he	 is	 smart,	 reasonable	 and	 accomplished	 at	 giving	 interviews.	
Ragnar	 tells	 me	 that	 building	 aluminium	 smelters	 is	 very	 capital-intensive,	 and	 as	
such	 investors	 are	 very	 much	 focused	 on	 how	 to	 minimise	 risk,	 especially	 in	 the	
opening	years	of	any	new	project.95	Stability	is	their	watchword.	
	 Given	the	volatility	in	aluminium	price	markets,	investors	had	begun	to	insist	
upon	 price	 linking	 agreements	 with	 power	 companies,	 in	 fact,	 Ragnar	 says	 that	
without	 them	 the	 likelihood	 of	 a	 deal	 is	 very	 low.	 One	 way	 to	 guarantee	 price	





paid	 in	 energy	 costs	 remains	 constant.	 It	 is	 this	 price	 stability	 that	 the	 investors	
require	to	commit	such	intensive	amounts	of	money.	
	 In	years	of	 low	aluminium	prices	Orkuveita	earn	a	lot	 less,	that	is,	they	take	

















for	 them,	 significant	 enough	 to	make	 up	 for	 the	 drop	 in	 revenue	 associated	with	
falling	aluminium	price,	Ragnar	suggests.96	
		 Capital	 intensity,	 it	 seems,	 has	 some	 interesting	 globally	 interconnected	
feedbacks.	As	the	aluminium	industry	seeks	to	stabilise	their	fluctuating	prices,	and	
the	 Icelandic	 state	 seek	 to	 stabilise	 their	 economy	 through	 aluminium,	 the	 power	
company	 ends	 up	 taking	 on	 the	 instabilities	 arising	 from	 intensive	 capital.	 But	
pushing	 these	 price	 instabilities	 into	 the	 volcanic	 landscape	 has	 serious	 geological	
consequences.	
Let	me	return	to	Grimur	again,	managing	director	of	reservoir	engineering	at	
Orkuveita	 during	 the	 development	 of	 Hellisheiði.	While	 the	move	 from	 producing	




	To	 get	 steam	 to	make	 power	 is	 different	 to	 getting	 water.	With	 water	 you	
don’t	have	to	do	too	much	work	to	get	it,	but	steam,	that’s	a	whole	different	
story.	I	always	say	that	in	aiming	for	steam	we	are	trying	to	get	the	landscape	
to	 serve	 power,	 rather	 than	 how	 it	 should	 be,	 getting	 power	 to	 serve	 the	
landscape.		
	
That	 different	 story,	 as	 Grimur	 points	 out,	 is	 in	 large	 part	 one	 of	 landscapes.	
Switching	to	high	temperature	production	requires	moving	back	towards	the	intense	
heat	 sources	 of	 Hengill	 and	 drilling	 dozens	 of	 3-kilometre	 wells	 into	 the	 seismic	








depths.97	It	means	 arranging	 the	 relationships	between	 the	 landscape,	 power,	 and	
capital	in	a	more	intensive	fashion.		
The	 contrast	 can	 therefore	 be	 drawn	 in	 this	 way:	 arranging	 landscapes	 to	






But	 just	 like	 in	oil	and	gas,	coal	you	name	 it,	geothermal	 is	mining,	a	 type	of	
heat	 mining.	 But	 remember	 with	 power,	 the	 commodity	 (energy)	 price	 is	









banks.	 In	 a	 normal	 power	 company,	 you	would	 have	 to	 sell	 for	 8	 cents	 (per	
kilowatt	hour),	but	we	could	cut	it	right	down	and	that’s	what	got	aluminium	













crucial.	 It	 is	 what	 can	 lure	 aluminium	 companies	 to	 Iceland	 -	 the	 bottom	 line	
component	in	any	energy	deal.	At	a	given	price	model	of	3	to	4	cents	per	kilowatt-





power	 market	 by	 aggressively	 focusing	 on	 price.	 In	 competing	 with	 other	 energy	
sources,	 price	 is	 everything.	 	 Grimur	 argues	 that	 3-4	 cents	 per	 kilowatt-hour	 is	 a	
political	price,	 it	 is,	as	he	puts	 it	“selling	power	through	politics.”	 In	saying	that	the	
price	is	political,	Grimur	is	not	only	referring	to	the	processes	by	which	the	board	of	
Orkuveita,	as	a	municipal	entity,	made	“political”	decisions	about	how	best	to	do	a	
deal	 with	 Century	 Aluminium.	 He	 is	 also	 indicating	 that	 this	 price	 is	 composed	
politically;	it	has	a	political	layer.	But	what	does	this	imply?	
	As	 we	 learned	 a	 little	 earlier,	 Orkuveita	 went	 on	 a	 debt-induced	 buying	
spree.	 These	 acquisitions	 consisted	 of	 buying	 up	 many	 other	 heating	 companies	
throughout	the	country,	as	they	extended	their	services	into	more	than	twenty	other	
municipalities.	 At	 the	 same	 time,	 they	 invested	 in	 a	 long	 list	 of	 companies	 not	
connected	to	their	core	services	(flax	seed,	tiger	prawns	and	so	forth).	But	according	
to	 Orkuveita’s	 former	 Chief	 Financial	 Officer	 (CFO)	 the	 bulk	 of	 Orkuveita’s	 debt	 is	
related	to	the	development	of	the	power	plant	at	Hellisheiði.98		











into	 the	 energy	 prices	 between	Orkuveita	 and	 Century	 Aluminium.99	Less	 debt	 on	
their	 loans	 to	 financial	 institutions	 is	 translated	 not	 into	 a	 benefit	 for	 the	 city	 of	
Reykjavik	(as	owner	of	Orkuveita),	i.e.,	more	municipal	services	such	as	schools	and	
hospitals,	but	 is	passed	onto	the	aluminium	company	via	cheaper	energy	prices.	At	







pricing	 instabilities	 in	 currency	markets.	 Another	way	of	 saying	 this	 is	 that	 dealing	
with	 power-intensive	 industries	 requires	 intensive	 capital,	 and	 that	 while	 these	
intensities	bring	with	 them	 their	own	sets	of	 instabilities,	 such	 instabilities	are	not	
distributed	evenly.	In	this	particular	municipal	instance,	the	city	of	Reykjavík	became	
the	mediator	between	the	financial	markets	and	the	aluminium	company.	
This	 price,	 though	 politically	 composed,	 is	 contractually	 confidential,	 a	
practice	that	has	become	common	in	Iceland.	I	raised	this	apparent	‘secrecy’	issue	in	
interviews	 with	 both	 the	 CEOs	 of	 Century	 Aluminium	 and	 Orkuveita.	 Both	 men	
clearly	said	that	the	need	for	“confidentiality,”	as	they	put	it,	was	a	requirement	of	
the	 other	 party.	 So	 while	 the	 city	 of	 Reykjavík	 is	 an	 important	 component	 in	
leveraging	a	cheaper	energy	price,	it	is	not	privy	to	its	value	given	the	commercially	
sensitivity	 of	 the	 contracts.	What	we	 see	 here	 is	 an	 erasure	 of	 politics	 out	 of	 the	
price	as	the	basis	upon	which	sensitive	commercial	transactions	can	occur.		
Jane	Guyer	 (2004,	2009)	 argues	 that	 anthropological	 theories	of	price	have	
always	run	counter	to	standard	neo-classical	definitions,	which	suggest	that	price	is	a	










anthropological	 work	 has	 focused	 implicitly	 on	 price	 as	 a	 composite,	 mostly	 as	 a	
means	of	recognizing	the	various	sociocultural	components	that	price	consists	of;	it	
is	 not	 just	 a	 worth,	 it	 is	 a	 layering	 of	 composite	 worths.	 The	 ‘concealment	 of	










at	 Hengill	 that	 are	 beginning	 to	 accelerate	 parts	 of	 the	 volcanic	 landscape.	While	
difficult	 to	 segregate	 these	 practices	 from	 one	 another	 in	 any	 strict	 manner,	 this	
chapter	 has	 been	 an	 effort	 to	 give	 a	 sense	 of	 the	 capital	 component	 of	 the	
hyphenated	couplet.		
	 I	 identified	 two	 moments	 of	 capital	 as	 being	 of	 particular	 significance	 in	
recent	Icelandic	history.	As	energy	deals	were	made	at	these	moments,	 landscapes	
were	reconfigured	as	valuable	propositions	for	capital.	One	way	of	generating	value	
is	 through	performances	 like	 the	 one	we	 saw	 at	 the	 start	 of	 the	 chapter,	 through	





fluids,	 the	 city	 perpetually	 regenerates	 capital	 through	 the	 circulation	 of	 bodies	
(birth	 and	 death).	 Such	 relational	 renewability,	 that	 is,	 the	 performance	 of	 the	
relationship	between	 the	 landscape	and	 the	city	of	Reykjavík	as	 renewable,	makes	





But	 this	 performance	 only	 works	 though	 a	 series	 of	 elisions,	 which	 I	 have	
been	working	 to	bring	back	 into	 the	picture.	While	Century	Aluminium	 is	 a	 critical	
presence	 in	 these	 landscapes,	 it	 does	 not	 appear	 at	 all	 in	 the	 performance	 of	
geothermal	 energy	 at	 the	Visitors	Centre	 in	Hellisheiði.101	At	 the	 same	 time,	while	








This	 was	 facilitated	 by	 the	 aluminium	 industry.	 Paradoxically	 however,	 supplying	
electricity	to	power-intensive	industry	requires	a	type	of	intensive	capital	that	comes	
with	its	own	set	of	instabilities.		
As	 the	 Icelandic	 state	 seeks	 to	 diversify	 and	 stabilise	 the	 economy	and	 the	
aluminium	 industry	 seeks	 to	 stabilise	 their	 fluctuating	 prices,	 Orkuveita	 ends	 up	
taking	 on	 the	 instabilities	 arising	 from	 intensive	 capital.	 These	 instabilities	 were	
twofold,	 both	 the	 price	 risk	 in	 the	 metals	 market	 as	 well	 as	 the	 price	 risk	 in	 the	
currency	market.	But,	as	 I	will	go	on	to	show,	these	 instabilities	are	converted	 into	
specific	 geological	 practices	with	 particular	 effects.	 I	 now	 turn	 to	 these	 geological	



























drive	 the	 fluid	 (water	 and	 steam)	 out.	 But	 geothermal	 is	 also	 like	 a	 living	
organism,	 it’s	an	entity	that’s	changing	all	the	time,	when	you	drill	a	well	 in	
one	 place,	 you	 affect	 the	 field	 elsewhere,	 but	 you	 don’t	 know	 how,	 it’s	 a	
constantly	changing	process.		
There	are	sets	of	 relationships	going	on,	everything	 is	 responding	 to	
something,	one	well	can	dry	up	and	another	can	open	up.	But	we	have	to	do	










geology,	 of	 the	 geothermal	 persuasion.	 A	 descriptive	 soul,	 Bjarni	 speaks	 of	
geothermal	 in	 relational	 terms.	 It	 is	 a	 complex	 endeavour,	 blending	 regimes	 of	








Icelandic	 economy	was	 saturated	 in	 capital	 during	 the	 time	 Hellisheiði	 was	 under	
development,	 it	 also	 gave	 a	 more	 detailed	 account	 of	 the	 ways	 in	 which	 the	
instabilities	 of	 intensive	 capital	 were	 shifted	 onto	 Orkuveita	 through	 pricing	
arrangements.	
	 This	 chapter	will	 examine	how	 these	 instabilities	 have	been	 converted	 into	
the	volcanic	landscape,	and	the	effects	this	has	had	on	the	rhythms	in	operation	at	
Hengill.	 	To	make	this	argument,	 the	 focus	will	be	on	the	terraforming	activities	of	
Orkuveita	 as	 they	 drill	 the	 landscape	 in	 search	 of	power	 spots	 (zones	where	 heat	
enthalpy	 is	 estimated	 to	 be	 the	 highest).102 	In	 particular,	 I	 will	 examine	 the	
geological	practices	that	have	been	transforming	Hengill	from	a	powerful	landscape	
to	a	 landscape	of	power,	as	 the	volcanic	zone	becomes	a	nodal	point	 in	 the	global	
production	of	aluminium.		
These	 extraction	 practices	 centre	 on	 the	 production	 of	 steam	 to	meet	 the	
electricity	needs	of	Century	Aluminium.	 It	 is	here	Bjarni’s	bind	 is	most	acutely	 felt.	
Although	 geologists	 need	 to	 produce	 a	 geological	 form	of	 acceleration	 in	 order	 to	







effects,	 namely	 volcanic	 cooling	 and	 “man-made”	 earthquakes.	 This	 chapter	 will	
focus	on	the	former,	conceptualising	volcanic	cooling	in	terms	of	volcanic	rhythms.	It	
will	be	the	job	of	Chapter	Five	to	examine	the	issue	of	“man-made”	earthquakes	in	




Well	 HE28	 sits	 like	 a	 quivering	 bucket	 of	 rust	 atop	 the	 snow-laden	 lava	 encrusted	
earth	(figure	9).	Its	pipes	are	thick	and	eroded,	and	they	pulsate	and	screech	as	Bjarni	
and	 the	 geology	 team	 attempt	 to	 coax	 up	 300-degree	 fluid.	 Compressed	 air	 at	 60	
bars	 is	delivered	down	 into	 the	well	 in	an	attempt	 to	pressurize	 the	 fluids	and	boil	
them	up	through	the	wellhead,	or	“awaken”	the	well	as	Bjarni	puts	it.		
	I	 try	 to	 speak	 but	 Bjarni	 instructs	me	 to	 pull	my	 ear	mufflers	 down	 as	 the	
screeching	noise	 intensifies.	The	entire	arrangement	of	well,	 igloo	and	pipes	shakes	
and	 roars,	 intermittently	 yet	 violently,	 as	 dense,	 thick	 steam	 billows	 out	 from	 the	
earth.	
Being	 up	 here	 on	 the	 Hengill	 lava	 plains	 (figure	 10)	 is	 visually	 striking;	
staggering	even,	as	 the	 volcanic	 landscape’s	power	becomes	 increasingly	palpable.	
The	fiery	tumultuous	earth	is	right	here,	right	beneath	our	feet	as	a	three	kilometre	
deep	well	mediates	the	relationship	between	the	underground	and	the	overground,	
encouraging	the	 flow	of	super	hot	 fluids	 (steam	and	water).	 I	awkwardly	shield	my	
face	as	the	well	thunders	and	roars,	knowing	of	course	that	this	would	be	of	little	use	
to	me	in	the	event	that	something	went	wrong.		
Bjarni	 disabuses	 me	 of	 any	 notion	 I	 may	 have	 had	 of	 an	 earth,	 a	 singular	
entity,	turning	my	attention	instead	to	a	whole	series	of	differentiating	forces	at	work	
as	heat	and	pressure	boil	water	and	steam	out	of	the	subterranean	rock	matrix.	
He	 describes	 theses	 processes	 to	 me	 as	 one	 of	 fluids	 moving	 though	
subterranean	 fractures,	 pulsating	 and	 throbbing	 at	 varying	 temperatures	 under	
different	pressures,	as	they	find	their	way	into	the	well	and	explode	up	to	the	surface,	
		 	95	






to	 trigger	 the	 first	 in	 a	 series	 of	 explosive	 events	 that	 can	 lead	 to	 a	 productive	
geothermal	well.		
The	 volcanic	 interventions	 taking	 place	 at	 Hellisheiði	 are	 an	 amalgam	 of	 the	
practices	 of	 geology,	 engineering	 and	water	management	 as	 they	 intersect	with	 a	
highly	 active	 volcanic	 terrain.	 But	 Bjarni	 and	 his	 colleagues	 are	 primarily	 steam	
makers;	one	of	their	main	jobs	is	to	figure	out	how	to	get	as	much	steam	from	the	
landscape	 as	 possible,	 and	 this	 requires	 arranging	 the	 volcanic	 zone	 to	 maximal	
acceleration	effect.	Let	me	try	to	develop	these	landscape	practices	a	little	over	the	
coming	sections.	







water.	 Such	 a	 production	 system	 operates	 24/7	 and	 as	 a	 result	 needs	 to	 be	
constantly	fed	by	the	more	than	35	wells	in	operation.104		
In	order	to	achieve	this,	the	landscape	is	arranged	in	a	way	so	as	to	produce	
vast	 quantities	 of	 steam	 by	 exploding	 fluids	 out	 of	 the	 subterranean	 and	 into	 the	
piping	infrastructure	for	processing.	What	we	saw	in	the	vignette	above	is	the	post	
drilling	 process	 of	 well	 activation.	 Accelerating	 and	 driving	 fluids	 upwards	 is	 the	




This	 explosive	 power,	 or	 “driving	 force,”	 as	 geologists	 refer	 to	 it,	 is	 achieved	 by	
managing	 pressure	 differentials	 between	 subterranean	 water	 pressure	 and	 the	










Bjarni,	 above,	 uses	 the	wonderfully	 simple	 analogy	of	 a	 coca	 cola	bottle	 to	
describe	 these	 pressure	 relations:	 “put	 big	 holes	 in	 the	 ground	 and	 the	 pressure	
differential	(driving	force)	will	drive	the	fluid	(water	and	steam)	out.”	Such	pressure	
relations	contribute	to	this	“driving	force,”	but	only	as	they	relate	to	heat.	
Magma	 intrusions	 into	 the	 crust	 are	 considered	 to	 be	 the	most	 likely	 heat	
source	 in	 the	 volcanic	 area.	While	 acknowledging	 the	 dynamic	 nature	 of	 the	 area	
(eruptions,	 earthquakes),	 the	 geothermal	 field	 is	 still	 modelled	 as	 a	 system	 with	
specific	boundary	conditions,	of	which	the	heat	source	is	one	of	the	most	important.	
A	 lot	 of	 uncertainty	 remains	 as	 to	 the	 specific	 location	 and	 quantity	 of	 these	
intrusions	given	the	uniqueness	of	each	geothermal	area,	so	learning	from	the	field	
over	time	is	considered	crucial.106		
It	was	 at	 this	 point	 in	 the	 process	 that	 I	 needed	 Bjarni,	 on	more	 than	 one	
occasion,	to	explain	the	basic	physics	principles	that	they	operate	with	and	put	into	
practice	 in	 the	 landscape.	 He	 explained	 that	 as	 fluids	 circulate	 through	 the	
subterranean	 fractures	 they	 pick	 up	 magmatic	 heat	 from	 the	 rocks.	 According	 to	
standard	physics	models,	all	molecules	contain	some	amount	of	kinetic	energy,	that	
is	 to	 say,	 they	 have	 some	 intrinsic	 motion.	 The	 hotter	 these	 subterranean	 fluids	
become,	 the	 faster	 the	 motion	 of	 their	 molecules.	 As	 the	 heat	 from	 the	 rock	 is	
transferred	 to	 the	 fluids	 their	 molecules	 accelerate:	 vibrating	 and	 rotating	 in	 a	
turbulent	fashion.	
But	the	high-pressure	state	of	the	subterranean	fractures	keeps	these	fluids	
in	 a	mixed	 form;	 geologists	 call	 it	 geothermal	 brine,	 a	mixture	 of	 both	water	 and	
steam	at	the	same	time.	Seeking	out	and	drilling	into	power	spots	in	the	landscape	
alters	these	subterranean	relations	as	pressure	differentials	are	created	between	the	
overground	 and	 the	 underground.	 As	 high-pressure	 fluids	 find	 low-pressure	
passageways	 through	 the	well,	 the	 acceleration	 effects	 of	 both	 heat	 and	 pressure	
work	together	driving	the	fluids	upwards	in	explosive	bursts.		
Geothermal	 brine	 enters	 these	 wells	 from	 different	 fractures	 at	 various	









A	 range	 of	 philosophers	 have	 written	 about	 these	 phase	 shifts	 that	 so	
concern	my	 geologist	 companions.	Manuel	 DeLanda,	 in	 his	 book	 Intensive	 Science	
and	Virtual	Philosophy,	characterises	these	phase	shifting	moments	as	singularities	-	
turbulent	moments	when	something	special	or	remarkable	happens	-	where	not	just	
quantitative,	 but	 qualitative	 change	 occurs	 (2004).	 As	 fluids	 phase	 shift	 into	 a	





Serres	 suggests	 that	 our	 metaphysics	 are	 primarily	 the	 metaphorics	 of	 the	 solid,	
which,	 for	 Serres,	 has	 led	 to	 a	 binary	 classification	 system	 of	 solids	 and	 fluids,	 or	
ordered	states	on	the	one	hand,	and	disordered	states	on	the	other.	Serres	suggests	
that	 all	 the	 effort	 consists	 in	 the	 traffic	 going	 between	 the	 ordered	 and	 the	
disordered	state.	But,	he	writes,	 ‘disorder	 is	the	worst	word	imaginable,	 I	prefer	to	
call	 these	 two	states	unitary	and	multiple.	The	one	 is	a	gathering,	and	 the	other	a	
distribution	 (ibid:108).	 Serres	 deploys	 turbulence	 as	 a	 form	 of	 intermediary,	 a	




Thinking	 with	 turbulence	 directs	 us	 to	 how	 processes	 of	 gathering	 and	
distributing	produce	mixtures	poised	between	order	and	disorder,	or	that	are	order	
and	 disorder	 at	 the	 same	 time.	 By	 focusing	 on	 the	 accelerating	 and	 disorderly	









The	ongoing	production	of	vast	quantities	of	 steam	 is	necessary	 to	 supply	Century	
Aluminium	with	 the	majority	 of	 their	 electricity	 requirements,	 in	 accordance	with	
the	power	purchase	agreement	 they	have	with	Orkuveita.	Failure	 to	 live	up	 to	 the	
terms	of	 the	agreement	obliges	Orkuveita	 to	purchase	 the	 shortfall	of	mega	watts	
from	 the	 market,	 a	 prohibitively	 expensive	 option.	 But	 falling	 steam	 output	 has	
become	 an	 increasing	 problem	 at	 Hellisheiði	 and	 has	 put	 the	 municipal	 service	
company	under	tremendous	pressure.	As	this	 issue	became	more	acute	during	the	
course	 of	my	 fieldwork,	 it	 prompted	many	 discussions	 about	 the	 development	 of	
Hellisheiði,	 and	particularly	 the	dilemma	 that	Bjarni	 earlier	 articulated	as	both	 the	
“need	for	speed”	and	the	“need	for	time.”	
	 To	 begin	 to	 discuss	 this,	 let	 me	 return	 to	 Grimur,	 managing	 director	 of	
reservoir	 engineering	 at	 Orkuveita	 during	 the	 development	 of	 Hellisheiði.	 Grimur	
reminded	us	that	making	steam	for	power	is	a	whole	different	story	than	making	hot	
water.	In	aiming	for	steam,	he	suggests,	Orkuveita	are	trying	to	get	the	landscape	to	
serve	 power,	 rather	 than	 getting	 power	 to	 serve	 the	 landscape.	 During	 our	 long	
discussion	on	that	same	day,	he	continued:	
	
But	 I	always	said	we	needed	to	be	careful	about	the	price	because	if	 it	 is	too	
low	then	you	will	have	lots	of	potential	problems.	Basing	everything	on	3	to	4	
cents,	 we	 are	 cut	 to	 the	 bone.	 We	 had	 to	 be	 aggressive,	 develop	 fast,	
sometimes	 using	 5	 drilling	 rigs	 simultaneously.	 If	 you	were	 to	 double	 it	 (the	
price)	you	would	get	a	totally	new	picture,	in	terms	of	how	many	wells	you	can	
drill,	make	up	wells	and	so	on.	So	everything	is	possible	in	geothermal,	but	only	





to	 the	 way	 the	 city	 of	 Reykjavík	 has	 become	 embedded	 within	 energy	 pricing	
arrangements	as	an	unacknowledged	form	of	value.	Here,	 I	would	 like	 to	 flesh	out	
the	geological	implications	of	such	pricing.		For	Grimur,	price	is	many	things.	It	is	an	
attractor,	 luring	aluminium	companies	 to	 Iceland;	 it	 is	what	makes	energy	deals	or	
breaks	 them.	 When	 energy	 prices	 are	 low,	 the	 environment	 gets	 left	 out,	 or	





Here	 price	 and	 pace	 become	 connected,	 as	 reduced	 prices	 fuel	 more	 aggressive	
development,	and	hence	the	need	to	scale	up	(the	number	of	wells)	and	speed	up	





tectonic	 interventions.	 In	 the	 previous	 section,	 I	 gave	 an	 ethnographic	 example	 of	
one	such	intervention,	the	activation	of	a	well.107	However,	during	the	construction	
phase	 of	 Hellisheiði	 drilling	 was	 the	 key	 activity.	 In	 particular,	 the	 focus	 was	 on	
targeting	porous	and	permeable	sections	of	subterranean	rock	fractures,	ones	that	































These	 swarms	 form	 a	 type	 of	 depression	 in	 the	 landscape,	 known	 as	 a	 graben	
structure,109	and	it	is	through	here	that	the	primary	faults	run	in	a	north-north-east	





















	 While	 surface	 signals,	 and	 chemical	 and	 physical	 analysis	 are	 well	 known	
tools	for	the	assessment	of	geothermal	heat	sources	and	volumes,	as	well	as	fracture	
locations,	 they	 are	 still	 akin	 to	 swinging	 a	 large	 axe	 where	 a	 scalpel	 is	 required.	
Precision	 in	 these	 endeavours	 is,	 for	 the	 most	 part,	 elusive,	 and	 the	 arts	 of	 geo-
analysis	 are	 supplemented	 by	 another	 practice,	 itself	 far	 from	 the	 hallmark	 of	
precisional	methodology:	deep	drilling	practices.111	
My	geology	companions	 talk	about	drilling	as	 the	part	of	 the	process	when	
things	get	really	interesting.	Examining	the	rock	and	mineral	fragments	that	emerge	
in	 the	wake	of	 large	drilling	rigs	gives	 them	a	clearer	 insight	 into	the	 findings	 from	
the	 original	 sets	 of	 geo-analysis.	 But	 drilling	 into	 the	 subterranean	 is	 also	 a	 huge	
operational	undertaking	that	reveals	many	points	of	difficulty.	Like	Bjarni,	the	other	
geoscientists	talked	of	conflicts	between	geology	and	capital,	and	they	invariably	did	





so	 there	was	 far	more	 failure	 in	 the	siting	of	wells.	So	we	ended	up	drilling	
more	wells	 than	we	should	and	a	 lot	of	 them	were	not	very	productive,	all	
because	we	didn’t	have	 time	 to	 learn.	We	had	 to	keep	drilling	when	 it	was	
cheapest	(Einar,	Orkuveita).	
	
Normally	 [in	 geothermal]	 you	 try	 to	 drill	 as	 few	 wells	 as	 you	 can,	 that	 is	
usually	 the	 goal,	 because	 they	 are	 so	expensive,	 a	 couple	of	million	dollars	
each	 I	 think	 they	 cost.	But	 that	was	not	 the	 case	 in	Hellisheiði,	 they	would	
just	 drill,	 drill,	 drill.	 A	 well	 needs	 to	 time	 to	 respond	 and	 you	 need	 to	 get	
some	basic	geological	 information,	but	there	was	no	time	for	that,	they	just	







everywhere	 and	 nobody	 was	 looking	 at	 it.	 Look	 at	 Skarðsmýrarfjall,	 the	
mountain	of	the	central	volcano.	We	had	big	expectations	and	got	really	poor	
results	because	we	were	just	drilling	without	taking	time,	without	letting	the	




Drilling	 wells	 in	 a	 volcanic	 landscape	 is	 a	 difficult	 enough	 task	 under	 the	 best	 of	
circumstances.112	The	 rigs,	 systems	 and	 equipment	 used	 in	 geothermal	 drilling	 are	
legacy	technologies	from	oil	and	gas.	This	comes	with	a	host	of	problems,	not	least	
of	which	is	the	tendency	of	the	high	tech	electronics	-	used	to	guide	the	drills	as	they	
descend	 into	 the	 subterranean	 -	 to	 melt	 as	 they	 meet	 fluid	 temperatures	 far	 in	
excess	 of	 those	 encountered	 in	 oil	 and	 gas	 drilling.	 The	 perils	 of	 drilling	 are	 well	
known	within	 the	 industry	 and	many	 companies	 adopt	 their	 own	 in	 situ	 technical	
fixes	that	are	oftentimes	not	commercially	available	(Gross	and	Mautz	2014).	
	 But	between	2003	and	2008,	the	Icelandic	economy	was	awash	with	capital	
and	 the	 construction	 sector	was	booming	on	 the	 island.	Drilling	 rigs	were	 in	 short	














I	 was	 responsible	 for	 confirming	 declension	 parameters.113	I	 was	 on	 call	 at	
home,	but	I	was	so	tired	and	stressed	that	I	fell	asleep	and	missed	a	declension	
check.	 Needless	 to	 say	 the	 drilling	 went	 off	 course	 and	 missed	 the	 target	
fractures.	
	
Self	 depreciatingly,	 Bjarni	 chalked	 it	 up	 as	 the	most	 expensive	 snooze	 in	 Icelandic	




as	 being	 like	 a	 “living	 organism.”	 As	 wells	 are	 drilled	 subterranean	 relationships	
change;	 the	 drilling	 of	 one	well	markedly	 disturbs	 the	 relations	 between	 the	 rock	
fracture	 matrix,	 hydrostatic	 water	 pressure	 and	 circulating	 fluids.	 As	 such,	 newly	
drilled	wells	 need	 to	 be	 sampled	 and	monitored	 to	 see	 how	 these	 relations	work	




and	 so	 forth.	 The	 process,	 known	 as	 stepwise	 development,	 is	 how	 the	 team	
describe	an	optimal	drilling	strategy.	Geothermal	drilling	does	not	work,	 therefore,	




the	 aluminium	 company	 and	 the	 arrangement	 of	 the	 landscape	 to	 service	 those	
contracts	 cannot	 be	 known	 in	 advance.	 This	 is	 where	 the	work	 of	 the	 geoscience	











As	 Ingvi	 recounts	 above,	 the	 prevailing	 attitude	 of	 drilling	 without	 first	 giving	 the	
mountain	 “time	 to	 respond,”	 led	 to	 data	 overflow	 and	 limited	 analysis.	While	 the	
first	 well	 began	 producing	 as	 expected,	 the	 next	 two	 wells	 changed	 their	 output	
pattern	and	all	three	have	since	continued	to	perform	far	below	expectations.		
Grimur’s	 earlier	 remarks	 shed	 a	 little	 more	 light	 on	 the	 comments	 above	










meant	 using	 rigs	 more	 quickly,	 so	 less	 time	 was	 spent	 analysing	 data,	 in	 turn	
affecting	the	quality	of	well	siting	techniques.	
The	pressures	of	capital	in	these	instances	led	to	faster	drilling	practices,	the	
consequences	of	which	were	drilling	 failures	 though	accidents	and	poor	well	 siting	





Curious	 and	 provoked	by	 Bjarni’s	 reference	 to	 the	 “excel	 tribe,”	 I	 sought	 out,	 and	
found,	 this	 ‘tribe’	 just	 one	 floor	 above	 the	 geoscience	 department	 at	 Orkuveita’s	
head	 office	 in	 Reykjavík.	 This	 led	 me	 to	 Jakob,	 Finance	 and	 Planning	 Director	 at	
Orkuveita.	 During	 several	 interesting	 discussions,	 Jakob	 openly	 engaged	 with	 the	
points	 of	 critique	 raised	 by	 his	 geoscientist	 colleagues.	 Discussing	 the	 relation	






place.	 Such	 a	 stepwise	 approach,	 as	 it	was	 referred	 to	 a	 little	 earlier,	 brought	 the	
plant	up	to	full	production	capacity	over	a	30-year	period.	
When	I	ask	Jakob	why	the	same	approach	was	not	adopted	for	Hellisheiði,	he	
responded	that	 the	“capital	 requirements	wouldn’t	allow	 it.”	To	shed	 light	on	 this,	
Jakob	explained	some	of	the	mechanisms	at	the	heart	of	the	project’s	capitalization	
model,	known	as	Net	Present	Value		(NPV).115		
As	 the	 project	 is	 financially	 assessed	 over	 the	 course	 of	 25	 years,	 profit	






However,	 the	 further	 into	 the	 future	 a	 given	 profit	 stream	 arises,	 the	 bigger	 the	
applied	 discount	 rate.	 This	 is	 based	 on	 the	 way	 in	 which	 the	 model	 renders	 the	




valuable	 than	money	made	 in	 the	 future.117	These	models	operate	not	only	with	a	
linear	 notion	 of	 time	 that	 adopts	 a	 uniform	 set	 of	 discount	 rates,	 they	 also	 come	
with	an	embedded	set	of	 inter-temporal	value	conversions,	converting	the	value	of	
the	 future	 into	 the	 present	 in	 a	 standardised	 fashion.	 A	 type	 of	 temporal	

























“capital	 requirements”	 as	 Jakob	 put	 it	 above)	 is	 electricity	 production	 from	 a	
coalfield	in	the	US	or	from	an	Icelandic	volcanic	zone.119		
Although	 many	 economists	 have	 expressed	 unease	 about	 the	 results	 and	
philosophical	 foundations	 of	 these	models	 over	 the	 years,	 the	 institutional	 power	
and	 convenience	 of	 using	 just	 one	 appraisal	 technique	 as	 the	 standard	model	 has	
proven	 too	difficult	 to	overcome	 (Price	1993:	324).	But	one	of	 the	powers	of	 such	
models	 is	 their	 performative	 effects;	 rendering	 earlier	 action	 as	 better	 and	 more	
valuable	 than	 later	 action	 enacts	 that	 very	 form	 of	 temporal	 proclivity	 in	 the	
landscape.		
While	 low	 energy	 prices	 drive	 the	 need	 for	 more	 wells	 and	 the	 faster	
development	of	 those	wells,	 the	connection	between	 these	prices	and	 the	 type	of	









are	 conceived	 as	 one	 way	 of	 valuing.	 Fabian	 Muniesa,	 in	 a	 small	 think	 piece	 in	
Cultural	 Anthropology’s	 Theorizing	 the	 Contemporary,	 underlines	 that	 while	 the	
development	 of	 markets	 is	 one	 of	 the	 crucial	 characteristics	 of	 the	 spread	 of	
capitalism,	 the	 focus	 on	 marketization	 and	 commodification	 as	 the	 central	
components	of	capitalistic	value	is	lamentable	(2012).		
	 For	Muniesa,	such	a	focus	overlooks	the	importance	of	capitalization’s	role	in	
valuing.	 I	 would	 like	 to	 add	 some	 empirical	 detail	 to	 this	 by	 suggesting	 that	 the	
temporal	conversions	in	this	valuing	process	work	as	a	form	of	acceleration,	pushing																																																									
119	Paradoxically,	that	which	many	people	seem	to	value	most,	the	future	(being	alive,	having	children),	
is	 valued	 least	 in	 these	 models.	 Part	 of	 this	 seems	 to	 stem	 from	 the	 method	 of	 inter-temporal	






	 Anna	 Tsing’s	work	 discusses	 the	 creation	 of	 new	 resource	 frontiers	 around	
the	 world,	 enabled	 by	 both	 the	 cold	 war	 militarism	 of	 Africa	 and	 the	 growth	 of	
transnational	 corporations	 (2005).	 The	 landscapes	 of	 Indonesia,	 Tsing	 tells	 us,	 are	








are	 converted	 into	 capitalist	wealth’	 (Tsing	2015,	 2015a).	What	 Tsing	 is	 essentially	
trying	 to	 bring	 across	 is	 the	 ways	 in	 which	 non-capitalist	 forms	 of	 value	 are	
constantly	being	converted	 into	capitalist	value.	She	suggests	that	most	analysts	of	
capitalism,	 following	 the	 lead	 of	 nineteenth	 and	 twentieth	 century	 thinkers,	 have	
ignored	 the	 formation	 of	 ‘raw’	 materials,	 taking	 them	 for	 granted	 as	 capitalist	
























at	 Hengill,	 conversions	 that	 have	 performative,	 accelerating	 effects;	 capital	
accelerations	 I	 called	 them.	 The	 fact	 that	 the	 capitalization	 model	 being	 used	 in	
Hengill	 is	 not	 unique	 to	 Iceland	 emphasises	 the	 power	 of	 these	models	 to	 ‘erase	
particularity	 and	 sever	 objects,	 people,	 and	 resources	 from	 their	 contexts	 of	
production’	(ibid).		
	 Historians	of	America’s	Great	West	write	similarly	of	such	processes	at	work	
during	mid-nineteenth	 century	America.	William	Cronon,	 in	his	 epic	work	Nature’s	




259).	 Capital	 is	 the	 great	 agent	 of	 change	 in	Nature’s	 Metropolis,	 and	 the	 object	
upon	 which	 it	 acts	 and	 to	 which	 it	 reacts	 is	 the	 landscape,	 as	 the	 prairies	 are	
inexorably	commoditised.		
	 Jason	 Moore,	 a	 Marxist	 sociologist	 and	 prominent	 voice	 in	 capitalocene	
discussions,	 looks	 specifically	 to	 the	 role	 of	 price	 in	 landscape	 transformations.	
Moore	 argues	 that	 capital	 accumulation	 only	 works	 by	 rendering	 ‘nature’	 –	 both	
non-human	 and	 human	 –	 as	 cheap;	 and	 this	 in	 a	 double	 sense.	 Cheapening	 or	




One	 way	 of	 tracing	 the	 transformations	 occurring	 in	 resource	 landscapes,	
then,	 is	to	think	of	these	transformations,	along	with	Bear	et	al,	as	part	of	broader	




What	 I	have	been	trying	to	do	through	this	 tracing	 is	 to	unpack	the	various	
components	 of	 the	 “excel	 tribe’s”	 “need	 for	 speed.”	 The	 connections	 between	
temporal	 and	 price	 conversions	 have	 generated	 a	 form	 of	 capital	 acceleration,	 as	
speeding	up	extraction	becomes	more	valuable.	What	I	want	to	do	now	is	show	how	










water	pressure	 is	 the	main	mechanism	 for	generating	 the	accelerations	needed	 to	
make	steam.		
Falling	pressure	 is	 a	 real	problem	 for	 the	power	plant,	 and	 for	 the	volcanic	
area	 in	 general.	 When	 the	 “driving	 force”	 of	 extraction	 is	 altered,	 other	
consequences	 follow.	 Formerly	 productive	 wells	 become	 less	 so,	 and,	 as	 we	 saw	
earlier,	 “make	 up	 wells”	 need	 to	 be	 activated.	 The	 effect	 of	 falling	 pressure	 has	
amplified	effects	on	steam	production.124		The	solution	to	this	problem	was	deemed	
to	 be	 the	 reinjection	 of	 spent	 geothermal	 fluids	 back	 into	 the	 subterranean.	 As	















also	 comes	 with	 its	 own	 set	 of	 accelerations,	 ones	 that	 are	 having	 powerful	
geophysical	cooling	effects.	Let	me	try	to	explain	this	a	little.	
	 Another	cold	December	day	at	Orkuveita,	this	time	sitting	in	a	meeting	room	
with	 Bjarni,	 drinking	 coffee,	 chatting	 about	 drilling,	 the	 financial	 crisis,	 and	 the	
freezing	snowy	weather	(as	we	always	do),	we	get	to	talking	about	how	all	Bjarni’s	
time	is	taken	up	with	the	overriding	concern	of	falling	pressure.	The	need	to	regain	
the	 pressure	 loss	 is	 a	 financial	 imperative	 in	 terms	 of	 the	 energy	 contracts	 with	
Century	Aluminium,	and	the	geoscience	department	is	working	overtime	to	try	and	
figure	 something	 out.	 More	 “make	 up	 wells”	 are	 always	 an	 option	 but	 money	 is	
really	 tight	 since	 the	near	bankruptcy	of	Orkuveita	 in	2010.	The	 team	needs	 to	be	
creative.	 I	am	on	a	steep	learning	curve	with	everything	regarding	geothermal,	and	













Bjarni	 continues	 by	 asking	 me	 to	 imagine	 the	 fluid	 cycle;	 the	 way	 a	 fluid	 flows	
depends	 upon	 its	 speed.	 As	 fluids	 accelerate	 through	 the	 subterranean	 fractures	












heat	 that	 is	 sucked	 out	 of	 the	 rock	 matrix	 by	 turbulent	 reinjection	 fluids	 takes	
considerable	 time	 to	 replenish.	 Bjarni	 and	 his	 team	 suspect	 that	 this	 is	 having	
volcanic	cooling	effects,	but	this	needs	to	be	investigated.126		
	 What	 we	 are	 seeing	 occur	 throughout	 Hengill	 are	 varying	 forms	 of	
acceleration	 and	 deceleration.	 As	 I	 described	 earlier	 in	 the	 chapter,	 steam	
production	 is	 a	 process	 of	 acceleration.	 However,	 ongoing	 falling	 water	 pressure	
reduces	these	acceleration	effects,	and	so	one	way	of	thinking	about	falling	energy	
output	 is	 as	 a	 type	of	deceleration.	At	 the	 same	 time	 this	 is	 creating	 the	need	 for	
reinjection	practices	that	bring	with	them	new	acceleration	effects.	As	the	pressures	
of	 capital	 are	 converted	 into	 subterranean	 pressures,	 some	 accelerations	 begin	 to	
decelerate	while	at	the	same	time	new	accelerations	emerge.	
	 In	Chapter	One,	I	referenced	the	work	of	Paul	Virilio,	who	points	out	the	ways	
in	 which	 varying	 decelerations	 occur	 in	 tandem	with	 accelerating	 features	 of	 life.	
Waiting	in	traffic	jams	in	high	powered	cars,	or	waiting	for	flights	at	airports	are	but	
two	forms	of	slowing	down	that	occur	in	relation	to	different	forms	of	speeding	up.	
While	 Virilio	was	 very	much	 concerned	with	 the	 speed	 of	 change	 in	 technological	
societies,	the	principle	here	 is	not	entirely	different.	However,	what	 I	would	 like	to	
focus	on	is	the	emerging	inseparability	of	the	geological	and	capital	 in	this	volcanic	
landscape.	 It	 is	 impossible	to	 isolate	accelerations,	or	decelerations,	that	are	either	









therefore	 reinject	 fluids	 back	 into,	 the	 subterranean	 at	 an	 accelerated	 pace	 is	
affecting	 the	rhythms	of	 the	 landscape.	 In	 this	 section	 I	would	 like	 to	 flesh	out	my	
adoption	of	the	term	rhythm	a	little	more.		
	 Etymologically,	 the	 word	 rhythm	 comes	 via	 Latin	 from	 the	 Greek	 term	
rhuthmos,	 meaning	 to	 flow.127	So	 thinking	 about	 the	 ways	 in	 which	 fluids	 flow	
throughout	 Hengill,	 as	 rhythms,	 has	 an	 etymological	 basis.	 But	 adopting	 the	 term	
rhythm	as	flow,	analytically,	comes	with	some	limitations.	The	terms	flow	and	flows	
have	been	extensively	treated	 in	academic	 literature,	most	often	 in	a	metaphorical	
sense	to	analogise,	in	particular,	processes	of	capital	and	globalization.	As	Anna	Tsing	
has	 noted,	 thinking	 globalization	 and	 global	 connections	 as	 smooth	 flows	 paints	 a	
picture	 of	 global	 interactions	 through	 the	 imagery	 of	 a	 well-oiled	 machine,	 and	
misses	 the	awkwardness,	or	 stickiness,	of	 such	 ‘encounters.’	Tsing	opts	 instead	 for	
the	 metaphor	 of	 ‘friction’	 as	 a	 way	 to	 think	 both	 the	 connectivities	 and	 the	
disruptions	that	come	with	global	encounters	(2005).	




58).	 In	 his	more	 recent	work,	 Stefan	Helmreich	 proposes	 a	 lateral	move.	 Thinking	
about	 seawater	as	 something	 that	 is	both	a	 force	of	 the	world	 that	affects	us	 in	a	
variety	of	ways,	as	well	as	something	that	is	good	to	think	with,	he	suggests	thinking	
‘athwart	theory’	(2011).	As	a	fluid,	water	is	both	empirical	and	analytical	at	the	same	
time,	 and	 using	 this	 example	 Helmreich	 challenges	 us	 to	 think	 through	 the	
relationships	between	 the	empirical	 and	 the	analytical	 that	 are	generated	 through	
fieldwork.	
Such	a	 ‘lateral	move,’	 as	 it	 is	 called	 (Jensen	and	Winthereik	 2013,	Gad	and	
Jensen	 2016),	 has	 been	 advocated	 by	 others.	 Bill	 Maurer	 has	 talked	 explicitly	 of	
‘lateral	 reason’	 in	his	work	on	 Islamic	banking,	 suggesting	 that	we	 think	about	 the	




abstraction	 and	 analysis’	 (2005:	 xv).	 He	 also	 encourages	 us	 to	 think	 of	 concept	
production	as	a	meeting	place	between	 indigenous	concepts,	our	descriptions,	and	
the	 analytical	 tools	 of	 anthropology.	 Annelise	 Riles	 gives	 a	 wonderful	 example	 of	
making	a	lateral	move	as	she	turns	practices	of	Fijian	mat	making	into	a	conceptual	
and	comparative	device	for	the	interpretation	of	policy	documents	(2001).128		
In	 a	 concise	 and	 informative	 article,	 Gad	 and	 Jensen	 suggest	 that	 thinking	
laterally	 is	a	 response	 to	 the	complex	 relations	 that	arise	 through	ethnography,	as	
the	 knowledges	 and	 practices	 (theories,	 concepts,	 assumptions)	 of	 the	 researcher	
interact	 with	 those	 of	 the	 researched	 in	 more	 explicit	 and	 experimental	 ways.	
Anthropology	and	STS,	they	argue,	are	not	simply	concerned	with	applying	theories	
as	explanations	to	ethnographic	settings,	but	are	trying,	in	some	sense,	to	allow	such	
theories	 to	 be	 shaped	 by	 those	 settings	 (2016:	 4).	 This	 is	 not	 dissimilar	 to	 what	
Martin	Holbraad	calls	 ‘conceptual	affordances’	-	the	attempt	to	allow	the	empirical	
materials	of	fieldwork	to	generate,	or	inspire,	analytical	insights	(2011).		
This	 is,	 as	 I	 read	 it,	 the	 essence	 of	 thinking	 laterally;	 a	 more	 sensitised	
approach	to	the	ways	in	which	we	develop	the	relationships	between	the	empirical	






Taking	 inspiration	 from	 these	moves,	 I	want	 to	 think	 laterally	with	 volcanic	
fluid	 flows	 as	 they	move	 into	 and	 out	 of	 the	 subterranean	 rock	matrix.	 But	 these	
fluids	become	turbulent	as	they	accelerate.	As	I	discussed	earlier,	fluid	acceleration	
generates	 phase	 shifts.	 Learning	 from	 geologists	 about	 how	 they	 operationalize	 a	
physics	concept	in	practice	in	the	landscape	helps	me	to	think	about	how	I	can	do	so	
ethnographically.	





has	 serious	 consequences.	 At	 the	 same	 time	 it	 helps	 me	 to	 think	 about	 the	
relationship	between	phase	shifts	and	the	production	of	new	states,	both	productive	
and	 disruptive.	 While	 extraction	 practices	 generate	 steam,	 reinjection	 practices	




For	 the	 remainder	 of	 this	 chapter,	 I	 focus	 on	 thinking	 through	 these	














linkage	 of	 time,	 space,	 and	 ordering,	 as	 Brown	 and	 Capdevila	 make	 clear	 (1999).	
Deleuze	 and	Guattari	 develop	 the	notion	of	 the	 refrain	 as	 one	of	 ‘repetitions	 that	
make	 a	 difference’	 (1988:	 311-12).	 That	which	 is	 repeated,	 they	write,	 becomes	 a	
basic	element,	 a	discernable	 rhythm.	As	 rhythms	mark	out	 time	 through	a	 type	of	
ordering,	they	become	located,	and	as	such	a	rudimentary	sense	of	place	emerges.	






	 These	 approaches	 argue	 that	 repeated	 movements,	 whether	 it	 is	 the	
oscillation	of	cells,	the	fluttering	of	eyelids,	or	a	child’s	song,	are	all	types	of	rhythms.	




rhythms.	 They	 locate	 capital	 in	 the	 volcanic	 landscape,	 as	 Hengill	 becomes,	 or	 is	







There	 is	a	 long	history	 in	anthropology	of	 thinking	about	 the	 relationship	between	
rhythm	and	 temporality.	Marcel	Mauss	discussed	 the	 role	of	 rhythms	 in	 the	 social	
imaginaries	 and	 practices	 of	 Inuits,	 as	 he	 studied	 the	 rhythms	 of	 dispersal	 and	
concentration	 of	 individual	 and	 collective	 life	 (Iparraguirre	 2015:	 12).	 Franz	 Boas	
made	 a	 strong	 connection	 between	 rhythm	 and	 aesthetic	 practices	 (Mauss	 2007),	












draw	 some	 insights	 from	 contemporary	 thinkers	 who	 bring	 environmental	 and	
temporal	processes	into	relation	through	the	idea	of	rhythm.		
	 In	Timescapes	of	Modernity,	 sociologist	Barbara	Adam	urges	us	 to	 reassess	
environment	 issues	 including	 environmental	 hazards,	 waste,	 and	 pollution	 as	
temporal	 problems.	 For	 her,	 the	 radical	 transformation	 of	 the	 environment,	
including	 landscapes,	 is	a	problem	of	 ‘out	of	synch	temporalities’	 (1998:	14)	as	 the	
tempos	 set	 by	 industrial	 processes	 and	 those	 of	 the	 environment	 come	 into	 ever	
increasing	conflict.		
She	 begins	 by	 critiquing	 the	 Newtonian	 version	 of	 time	 as	 measurement.	
Concerned	 with	 applying	 Euclidian	 geometry	 to	 mechanics	 and	 the	 movement	 of	
bodies,	Newtonian	mechanics	reduces	temporal	relations	to	spatial	 form	insofar	as	
temporal	relations	between	events	are	represented	by	the	relations	between	points	
on	 a	 straight	 line.	 Time	 takes	 the	 form,	 in	 this	 rendering,	 of	 succession.	 It	 is	 this	
linear	 perspective	 that	 affords	 the	 idea	 of	 time	 as	measurement:	 as	 objects	move	
they	cover	distance	and	 time	elapses.	According	 to	Adam	this	 is	one	of	 the	crucial	
turning	 points	 in	 the	 development	 towards	 the	 modern	 techno-scientific	 way	 of	
conceiving	the	world	(1998:	37).	
This	 leads	 Adam	 to	 point	 to	 various	ways	 in	which	 this	 version	 of	 time	 (as	
measurement)	 is	 embedded	 in	 dominant	 modes	 of	 organizing	 both	 scientific	 and	
economic	practice.	Charting,	mapping,	categorizing,	and	knowing	are	practices	that–	
along	 with	 the	 cost	 benefit	 analysis	 and	 discounting	 techniques	 we	 have	 already	




basic	 problem	 of	 temporality	 that	 Adam	 sees	 running	 through	 multiple	
environmental	 issues,	 from	 nuclear	 power	 (and	 radiation)	 to	 genetically	 modified	
organisms.	It	is	a	problem	of	not	taking	alternative	temporal	rhythms	seriously.	






human),	 but	only	 a	multiplicity	of	 times	 that	proliferate,130	she	 is,	 it	 seems	 to	me,	
ultimately	 urging	 a	 method	 that	 aims	 to	 take	 the	 varying	 rhythms	 of	 the	 world	
seriously	as	productive	of	alternative	times	nonetheless.	
For	 her	 this	 is	 a	 question	 of	 making	 a	 temporal	 analysis	 of	 socio-
environmental	 processes.	 ‘To	 explicate	 the	 temporality	 of	 nature,	 therefore,	 we	
need	 to	 reconnect	 the	 externalised	 phenomena	 to	 their	 generative	 processes,	 the	
countryside	to	its	re/production,	the	forests	to	their	formation’	(ibid:	33).	It	is	such	a	
focus	on	generative	processes	 that	 I	 think	 is	crucial	 in	 thinking	with	Hengill	and	 its	
temporal	rhythms.	
Tim	 Ingold’s	Temporality	of	 the	Landscape	has	become	a	 touchstone	article	
on	 issues	 of	 landscapes	 and	 temporal	 rhythms.	 Ingold	 draws	 attention	 away	 from	
representations	 of	 the	 landscape	 and	 towards	 the	many	 and	 varied	 practices	 that	
constitute	its	temporality,	or	‘taskscape’	as	he	refers	to	it	(1993:	162).	In	particular,	
Ingold’s	analysis	of	Breugel’s	painting	‘The	Harvesters’	gives	us	a	description	of	‘the	
interwoven	 temporalities	of	 the	hills	and	valleys,	of	paths	and	 tracks,	of	 trees,	 the	
church	and	people’	(ibid	:	165).	While	we	get	a	sense	of	how	these	temporalities	are	
smoothly	 interwoven,	what	we	 lack	 is	a	sense	of	how	they	are	different	from	each	
other.		As	Barbara	Bender	argues,	‘by	overdetermining	coherence	at	the	expense	of	
friction	 and	 rupture,	 a	 type	 of	 harmony	 of	 resonances	 emerges	 which	 omits	 a	
discussion	of	power	and	politics’	(2002).		
	 In	 their	 respective	 ways,	 both	 Ingold	 and	 Adam	 focus	 on	 the	 varying	
generative	 rhythms	 of	 the	 world	 as	 important	 ethnographic	 insights	 into	
understanding	landscapes	and	environmental	issues	as	temporal	processes.	But	as	I	
wanted	 to	 bring	 out	 above,	 the	 rhythms	 at	 Hengill	 are	 more	 turbulent	 than	 the	
coherent	 flows	 of	 Ingold’s	 landscape,	 and	 more	 mixed	 than	 the	 temporal	







Michele	 Bastian,	 a	 scholar	 working	 at	 the	 interface	 between	 philosophy	 and	
environmental	 humanities,	 brings	 issues	 of	 the	 environment	 and	 temporality	
together	 in	 interesting	ways.	 The	act	of	 telling	 the	 time,	Bastian	 suggests,	 is	more	
than	 an	 act	 of	 measurement,	 it	 is	 an	 act	 of	 relational	 performativity,	 or	 social	
coordination,	 as	 she	 also	 puts	 it.	 We	 tell	 the	 time,	 according	 to	 Bastian,	 to	
coordinate	many	of	the	actions	in	our	lives,	and	in	doing	so	we	bring	forth	the	actors	
(human	 and	 non	 human)	 that	 we	 want	 to	 form	 and	 continue	 to	 maintain	
relationships	with	(2012).	
	 We	 seem	 to	be	 failing	 to	 coordinate	our	actions	with	a	whole	host	of	non-
human	 actors	 today,	 however,	 for	 example,	 icebergs,	 corals,	 and	 so	 forth,	 and	 to	




	 One	way	of	 reading	geologists	at	Orkuveita	 is	 to	 suggest,	 following	Bastian,	
that	 the	geoscience	team	are	 learning	how	to	 tell	 the	 time	 in	a	volcanic	 landscape	
under	conditions	of	 rapid	acceleration.	The	 idea	of	coordination	 is	helpful	here,	as	
geologists	attempt	to	figure	out	who,	or	what,	is	most	important	to	coordinate	with	
in	managing	and	responding	to	the	various	accelerations	and	decelerations	occurring	
in	 the	 landscape.	 The	 answer	 to	 this	 question	 is	 not	 always	 the	 same,	 as	
accelerations,	and	priorities,	change.		
A	 little	 earlier,	 I	 brought	 up	 a	 discussion	 I	 had	 with	 Bjarni	 in	 one	 of	
Orkuveita’s	meeting	rooms.	Towards	the	end	of	this	conversation,	Bjarni	added	that	
if	they	could	only	learn	to	slow	things	down,	if	operations	could	pay	more	attention	
to	 “the	 pace	 of	 the	 system,”	 (the	 heat	 relations	 between	 flowing	 fluids	 and	 rock)	
then	 things	 could	 be	 different.	 Less	 aggressive	 extraction	 rates,	 and	 therefore	
reinjection	rates,	would	slow	down	the	speed	of	the	fluids	as	they	travel	through	the	




coordinating	 the	 practices	 of	 capital	 and	 geology	 more	 closely	 could	 generate	
rhythms	 that	would	make	 reinjection	more	 productive,	 encouraging	more	 heat	 to	
flow	in	and	potentially	increase	energy	output,	not	reduce	it.		
	 Geologists	 can	neither	 ignore	nor	 fully	 accept	 the	emergence	of	 these	new	
rhythms	at	Hengill.	This	 is	 the	essence	of	Bjarni’s	bind	as	 I	 see	 it.	 It	 is	not	a	call	 to	
stop	accelerating	the	landscape	altogether,	that	would	be	impossible;	Orkuveita	and	




	 Allowing	 capital	 practices	 to	 dominate	 the	 landscape	 has	 led	 to	 many	
problems,	 not	 just	 geological	 (pressure	 drops,	 cooling),	 but	 also	 financial	 (costs	 of	
lower	 output,	 extra	 wells	 etc.).	 In	 fact,	 as	 we	 saw,	 geological	 problems	 swiftly	
become	 financial	 problems.	 Converting	 the	 pressures	 of	 capital	 into	 subterranean	
pressures,	 paradoxically,	 leads	 to	 less	 capital	 and	 other	 geophysical	 problems	
beyond	capital’s	purview.	Taking	time	for	Bjarni	and	his	team,	therefore,	is	a	way	to	




note	 not	 too	 dissimilar.	 In	 her	 talk	 she	 argued	 for	 a	 way	 of	 moving	 beyond	 the	














volcanic	 landscape	 is	 important.	 The	 relevance	 of	 this	 will	 become	 clearer	 in	 the	
subsequent	 chapters,	 but	 for	 now	 I	 want	 to	 turn	 to	 how	 the	 geology	 team	
investigate	their	suspicion	that	the	volcanic	area	is	undergoing	processes	of	cooling,	

























Chapter 4.  
Ontological Signals: 





Lyell,	 one	 of	 geology’s	 founding	 fathers,	 who	 reconfigured	 the	 discipline	 as	 it	
flourished	in	the	mid	1800’s.	Conceptualising	the	earth	as	eternal,	Lyell	explains	that	
while	 the	earth	may	have	had	an	origin	at	one	point,	 trying	 to	establish	what	 that	
origin	 might	 have	 been	 is	 not	 possible.	 Operating	 through	 complementary	
destructive	 and	 creative	 forces,	 the	earth’s	 history,	 according	 to	 Lyell,	 is	 only	 ever	
traceable	through	its	last	iteration	of	creative	destruction.	As	the	earth	is	eroded	and	
ground	 down	 through	 destructive	 forces	 (flowing	 water,	 wind	 and	 so	 on),	 its	
sediments	are	re-distributed	through	other	more	creative	 forces	 (volcanism	and	so	




earth	 formed	 its	 own	 archive,	 although	 its	 archival	 process	 was	 somewhat	
inefficient.	 As	 a	 bad	 archivist,	 the	 earth	 needs	 a	 mediator	 to	 supplement	 for	 its	
deficiencies.	 This	mediator	 came	 in	 the	 guise	of	 the	 geologist;	 the	Man	of	 science	
who	pulled	together	the	information	from	the	traces	left	by	the	earth.	
Lyell’s	 intervention	 into	 geological	 thinking,	 Bowker	 suggests,	 embeds	
archival	thinking	into	thinking	about	the	earth.	Central	to	this	type	of	understanding	
is	 that	all	 things	on	earth	can	be	 seen	as	at	once	objects	and	archives.	As	objects,	
things	function	in	the	world,	and	as	archives	they	maintain	traces	of	their	own	past.	
Thus	 a	 rock	 could	 be	 rendered	 as	 an	 object	 that	 is	 part	 of	 the	 lithosphere,	 and	
equally	 as	 a	 document	 that	 contains	 its	 own	 history	 written	 into	 it.	 For	 example,	
striations	 on	 the	 surface	 indicate	 past	 glaciations,	 strata	 index	 complex	 stories	 of	
deposition	 over	 time,	 and	 so	 on	 (2005:	 36).Tracing	 and	 thinking	 about	 traces,	 it	
		 	124	
would	 seem,	 have	 been	 central	 to	 the	 history	 of	 thinking	 about	 the	 earth.	 The	
leaving	 and	 documenting	 of	 traces	 are	 a	 part	 of	 the	way	 in	which	 theories	 of	 the	
earth	have	developed	over	time,	but	also	a	part	of	the	practical	suite	of	methods	of	
geologists,	as	archivist	mediators.		
Let	me	 return	 to	 Bjarni	 and	 his	 colleagues	 at	Orkuveita.	 As	 I	mentioned	 in	
Chapter	One,	 the	geoscience	 team	at	 the	municipal	utilities	 company	consists	of	a	
small	 group	 of	 six	 that	 work	 alongside	 engineers	 and	 other	 groups	 on	 various	
projects.	 As	 self-proclaimed	 industrial	 scientists,	 they	 think	 of	 themselves	 as	
practitioners	first	while	continuing	to	self-identify	with	the	legacy	of	the	discipline	of	
geology.	 However	 it	 is	 the	 way	 in	 which	 Iceland	 intersects	 with	 this	 legacy,	
particularly	 as	 an	 important	 figure	 in	 the	development	of	 geological	 theory,	which	
they	speak	about	more	often.133	
Talk	 of	 doing	 science	 within	 the	 structures	 of	 an	 organisation,	 albeit	 a	
municipal	 one	 is	 never	 too	 far	 from	my	 discussions	 about	method	 and	 standards	
with	Bjarni	and	some	of	his	colleagues.	As	Steven	Shapin	has	discussed	in	his	work	on	
industrial	 scientists	at	 the	turn	of	 twentieth-century	America,	while	no	science	can	
be	considered	pure	in	any	naive	realist	sense,	there	nevertheless	remains	more	than	
a	hint	of	a	suspicion	that	industrial	settings	in	some	way	distort	the	scientific	process	
(Shapin	 2009).	 The	 boundary	 between	 scientists	working	 out	 of	 academic	 settings	
and	 those	 working	 out	 of	 industrial	 settings	 became	 somewhat	 blurry	 during	 this	
period,	 particularly	 as	 corporations	 began	 to	 increasingly	 attract	 top	 graduates	
straight	 out	 of	 university,	 Shapin	 informs	 us.	 In	 his	 analysis,	 rather	 than	 being	
corruptive	 of	 ‘pure’	 science,	 industry-led	 research	 centres	 became	 cutting	 edge	
spaces	for	scientists	to	operate,	with	some	even	racking	up	a	series	of	noble	prizes	to	
their	credit	(ibid).		
Geology,	 in	 particular,	 has	 a	 history	 of	 operating	 within	 more	 hybrid	
knowledge	production	spaces	and	has	been	very	specifically	bound	up	with	energy	
extraction	 since	 the	 Second	 World	 War.	 Post	 World	 War	 Two,	 the	 major	 oil	














such	 as	 core	 sampling	 from	 deep	 sea	 drilling,	 helped	 in	 vastly	 extending	 our	
understanding	 of	 deep	 geological	 history,	 and	 resulted	 in	 the	 refinement	 of	 fossil	







the	 geoscience	 team	 at	 Orkuveita	 find	 themselves	 caught	 up	 in	 this	 awkward	
relationship	with	 energy	 capital;	 reliant	 upon	 it	 to	 develop	 their	 suite	 of	methods	
and	 knowledge	 about	 earth	 processes,	 while	 at	 the	 same	 time	 uncomfortably	
constrained	by	it.		
	 In	 the	 last	 chapter,	 I	 discussed	 the	 bind	 that	 geologists	 at	 Orkuveita	 find	
themselves	 in	as	 they	continue	 to	arrange	 the	volcanic	 landscape	 in	 the	pursuit	of	
steam.	We	learned	that	falling	pressure	has	led	to	a	significant	drop	in	energy	output	
at	 the	 Hellisheiði	 power	 plant,	 which	 is	 a	 commercially	 untenable	 position	 for	
Orkuveita.	 While	 activating	 “make-up”	 wells	 is	 one	 short-term	 way	 of	 trying	 to	
address	the	problem,	it	is	too	costly	for	a	company	recovering	from	bankruptcy,	and	
as	 it	 turns	 out,	 not	 in	 itself	 sufficient;	 despite	 reinjection	 efforts	 energy	 output	








the	 impact	of	such	water	 flow	on	current	production	but	also	what,	 if	any,	cooling	
effects	this	water	is	having	on	the	volcanic	area.	
The	 chapter	 will	 be	 split	 into	 two	 parts.	 The	 first	 is	 an	 ethnographic	
exploration	 of	 some	 of	 the	 practices	 of	 the	 geoscience	 team	 as	 they	 conduct	 the	
tracer	test.	In	essence,	it	is	an	engagement	with	my	fieldwork	with	geologists	as	they	
conducted	 fieldwork	 in	 Hengill.	 In	 this	 sense	 it	 is	 also	 a	 reflection	 on	 methods.	
Sampling	water	from	geothermal	wells	is	a	risky	task	in	a	volcanic	setting.	Carried	out	
in	 all	 forms	 of	 inclement	weather,	 the	 straightforward	 purpose	 of	 collecting	 small	
vials	 of	 water	 from	 various	 wellheads	 creates	many	 difficulties.	 Geothermal	 wells	
emit	roaring,	vibrant	sounds	throughout	the	landscape.	In	this	part	of	the	chapter,	I	
examine	 the	 practices	 of	 Bjarni	 and	 his	 colleagues	 through	 the	 lens	 of	 articulate	
listening;	 they	ways	 in	which	they	use	sound	as	a	 lively	acoustic	signal	 to	generate	
the	right	sort	of	data.	
The	second	part	of	the	chapter	has	two	components.	The	first	analyses	how	
geologists	 use	 this	 data	 to	 trace	 the	 fracture	 connections	 and	 flow	 pathways	 of	
geothermal’s	subterranean	arteries.	It	discusses	the	ways	that	tracing	helps	them	to	
make	 the	 subterranean	 through	 response	pulses,	 the	 temporal	 rhythms	of	 flowing	
fluids.	As	they	generate	a	version	of	the	subterranean	that	is	good	enough	for	them	
to	 work	 with,	 geologists	 imagine	 other	 sets	 of	 relations	 in	 an	 effort	 to	 produce	
analogies	about	the	future.	In	this	sense,	tracing	is	also	a	descriptive	technique.	This	









north	 Iceland,	 a	 few	 years	 prior	 to	 the	 one	 conducted	 by	 Orkuveita,	 it	 was	
unsuccessful.	“Failure,”	the	expression	used	by	Bjarni	to	describe	the	test	 in	Krafla,	
means	that	the	test	did	not	produce	results	that	were	usable	by	the	power	station	
operators.	 Bjarni	 seemed	 convinced	 that	 the	 results	 were	 contaminated	 by	 a	 less	
than	 rigorous	 scientific	 methodology,	 something	 he	 was	 stringently	 focused	 on	
addressing.	
	 As	 we	 learned	 in	 the	 last	 chapter,	 reinjection	 works	 by	 putting	 spent	
geothermal	fluids	back	into	the	earth,134	replenishing	the	extracted	fluid	in	an	effort	
to	 re-balance	 hydrostatic	 pressure	 (water	 pressure).	 While	 in	 the	 last	 chapter	 I	
introduced	reinjection	as	a	direct	response	to	falling	pressure,	it	is,	at	the	same	time,	





as	 Nesjavellir,	 north	 east	 of	 Hellisheiði,	 spent	 geothermal	 fluids	 are	 released	 back	




















	 As	 such	 reinjection	 has	 become	 a	 part	 of	 securing	 the	 power	 plant’s	
environmental	license,	granted	as	part	of	its	environmental	impact	assessment	(EIA).	
It	is	also,	as	we	saw	in	the	last	chapter,	considered	to	be	a	remedy	to	the	problem	of	
dwindling	 pressure	 in	 the	 geothermal	 field,	 and	 as	 such	 has	 been	 taken	 up	 by	
Orkuveita	 as	 a	 practice	 that	 is	 both	 good	 for	 production	 and	 good	 for	 the	
environment;	 a	 rare	 moment	 of	 alignment	 between	 environmentalists	 and	 the	
energy	 industry	 in	 Iceland.	 However,	 cooling	 down	 parts	 of	 the	 volcanic	 area	 is	 a	
consequence	that	was	not	envisaged.	
As	we	also	learned	in	the	last	chapter,	it	is	not	the	temperature	of	the	colder	
reinjected	water	 that	 is	 the	 problem	 in	 this	 instance,	 but	 the	 speed	 at	 which	 this	
water	is	flowing	through	the	rock	matrix.	While	some	forms	of	acceleration	generate	




This	 test	 consisted	of	 injecting	100	kilos	of	 a	 thermally	 resistant	 compound	
called	naphthalene	 sulfonate	 into	 six	different	 reinjection	wells	 at	Hellisheiði,	with	
each	well	 receiving	 one	 of	 six	 versions	 of	 the	 compound	 dissolved	 in	 400	 kilos	 of	
water.	 While	 this	 initial	 step	 lasted	 a	 little	 over	 two	 days,	 sampling	 the	 tracer	
throughout	the	Hengill	volcanic	zone’s	production	sites,	and	the	subsequent	and	on-
going	analysis	of	the	sampling	results,	would	take	the	best	part	of	eighteen	months.		
A	 cluster-sampling	 regime	 was	 established	 in	 which	 each	 production	 well	









of	 weather,	 from	 bright	 sunshine	 filled	 summer	 evenings,	 to	 bitterly	 cold	 snowy	
winter	 days.	 Being	 physically	 present	 at	 the	 geothermal	 wells	 to	 collect	 a	 small	
sample	of	fluid	in	a	vial,	while	sounding	relatively	straightforward,	involved	a	whole	












Dark	 basaltic	 lava-encrusted	 rocks	 are	 strewn	 all	 about	 us,	 and	 these	
diminutive	 craggy	 structures	 crawl	 and	 blend	 over	 and	 through	 one	 another,	 so	
much	 so	 that	 it	 is	 hard	 to	 distinguish	 where	 one	 rock	 ends	 and	 another	 begins.	
Stopping	 to	examine	 them,	 the	amount	of	detail	modulates	with	 scale	 -	 the	closer	
one	 looks,	 the	more	one	 sees.	What	appears	 to	be	one	 rock	gives	way	 to	another	
universe	 of	 rocks,	 and	 again	 to	 another.	 Nearby,	 the	 soot-like	 colour	 becomes	
encased	 in	 the	 most	 wondrous	 green,	 giving	 way	 to	 a	 flowing,	 undulating	 mossy	
canvas.	Walking	on	this	surface	the	following	day	revealed	it	to	be	soft	and	bouncy,	




The	 stories	 Bjarni	 and	 his	 colleagues	 tell	 on	 these	 trips	 to	 and	 from	 the	
volcanic	 zone	 are	 very	 similar	 to	 the	 story	 I	 recounted	 from	 Gretar	 in	 the	
introductory	 chapter.	 Days	 are	 filled	 with	 tales	 of	 how	 geology,	 politics,	 and	
economics	intersect	with	harsh,	and	at	times	magical,	moments	in	Icelandic	history.	
The	 inseparability	 of	 the	 fiery	 earth	 with	 life	 in	 Iceland–whether	 it	 be	 volcanic	
eruptions	decimating	populations	or	stories	of	rock	people	and	elf	folk	who	populate	






We	 drive	 past	 the	main	 entrance	 to	 Hellisheiði	 and	 proceed	 up	 the	mountainous	
pathway	leading	to	the	geothermal	wells.	Fifty-seven	wellheads,	clustered	in	groups	
of	 four	 on	 smaller	 platforms,	 are	 scattered	 throughout	 this	 part	 of	 the	 Hengill	
volcanic	 zone.	 Standing	 at	 the	 highest	 altitude	 of	 six	 hundred	meters,	 a	 sprawling	
energy	 infrastructure	 lies	 beneath	 us.	 In	 today’s	 sunlight,	 the	 pipes	 carrying	 the	
separated	water	and	steam	glisten	as	they	snake	their	way	through	the	mountain’s	
curvatures.	 “We’ve	 got	 to	 put	 our	 ears	 to	 the	 ground	 and	 try	 to	 reconnect	 the	




the	 mountainous	 landscape,	 but	 within	 minutes	 the	 clouds	 roll	 in	 at	 breakneck	
speed,	the	wind	gusts	up	around	us,	and	snowfall	beats	against	our	faces.	The	steam	
and	 remnant	 gasses	 from	 some	 of	 the	wellheads	mix	with	 the	 clouds,	 showing	 at	





the	 people	 living	 in	 the	 local	 town	 of	 Hveragerði	 could	 most	 certainly	 come	 into	
some	sort	of	health	difficulty	with	both	the	gasses	and	the	effluent	of	such	minerally	
intense	fluids.	
	Being	 up	 here	 on	 the	 lava	 plains	 is	 visually	 striking,	 but	 for	 Bjarni	 being	
attentive	 to	 the	 cacophony	 of	 screeches	 and	 rumblings	 that	 pierce	 our	 ears	 also	
matters.	He	is	constantly	commenting	on	the	types	of	sounds	that	the	wells	make–	
“did	 you	 hear	 that,	 it’s	 screeching,	 where	 did	 that	 screech	 come	 from,”–	 always	
trying	 to	 locate	 the	 sounds,	 and	 frequently	 describing	 what	 he	 hears	 in	 battle	
metaphors.		




and	 on	 into	 the	 piping	 infrastructure	 for	 distribution.	Screeching	 is	 positive,	 albeit	
frightening;	 screeching	 is	 what	 happens	when	 high	 temperature	 fluids	make	 their	
way	up	the	three	kilometre	directionally	drilled	wells.	Sometimes	the	sounds	come	
at	 regular	 predictable	 intervals,	 but	 then	 abruptly	 change	 to	 irregular	 ones,	
pulsating,	then	roaring,	and	Bjarni	pays	attention	to	all	of	them.	This	is	the	sound	of	
phase	shifting	fluids	as	they	interact	with	the	technologies	of	extraction.	
The	 pipes	 of	 the	 well	 shake	 intermittently,	 yet	 violently,	 spasming	 and	
wobbling	as	dense,	thick	steam	billows	out.	I	can	feel	my	own	descriptive	categories	
beginning	 to	mimic	Bjarni’s	 as	 I	 imagine	 these	 fractures	as	 subterranean	 creatures	
wrenching	in	pain	as	their	world	is	disturbed,	altered,	sucked	up	and	spat	out	by	the	
drill	tentacles.	Pressures	change,	the	high	seeks	out	the	low	as	a	connection	is	made	
between	 the	 inner	of	 the	earth	and	 its	gaping	exterior.	Then	 the	noise	 stops	 for	a	
moment,	pulsates	and	screeches	again,	but	a	little	differently.	The	wellhead	sits	like	
a	 small	 silver	 igloo	 atop	 the	 blackened	 lava	 encrusted	 earth	 (figure	 16),	 the	 pipes	







to	 arrange	 it	 are	 extraordinarily	 palpable	 here.	 The	 fiery	 earth	 is	 right	 there,	 right	
beneath	our	feet	and	how	it	rumbles	as	we	stand	here	above	it,	trying	to	trace	some	




The	 turbulent	 capacities	 of	 the	 earth	 respond	 to	 geothermal	 process,	 and	
Bjarni	and	his	colleagues	heed	these	responses.	What	I	want	to	relay	in	this	segment	
is	 that	 listening	 to,	 or	 taking	 account	 of,	 sound	 is	 one	 way	 of	 doing	 that.	 Sound	
emerges	as	the	differential	capacities	of	heat	and	pressure	respond	to	the	well	and	
piping	 infrastructure,	as	excessively	hot	fluids	“fight”	their	way	out	of	the	fractures	
and	 up	 through	 the	 wellhead.	 For	 wells	 that	 go	 offline	 and	 are	 temporarily	
disconnected	from	the	system,	a	silencer	is	needed,	as	screeching,	roaring	fluids	go	
sonic,	 breaching	 the	 sound	 barrier	 to	 emerge	 over	 ground.137	“Putting	 our	 ears	 to	





























more	 steam,	 again	 a	 little	more,	 but	more	 steam	and	more	bellowing,	 and	 at	 this	
point	 the	 pulsations	 are	 frightening.	 I	 turn	 the	 valve	 off	 again,	 it	 calms	 down,	 I	
compose	myself,	and	once	again	 turn	 it	on,	 slightly;	 it	pulsates	and	screeches	as	 if	
something	really	ugly	is	on	the	way	up.		
The	pipes	not	only	vibrate,	 they	 leap	with	each	belch	of	 the	earth.	My	ears	
are	pierced,	the	steam	is	dense,	full,	thick,	the	smell	is	all	encompassing,	penetrating	
all	 of	my	 pores,	my	mouth	 and	my	 nose	 simultaneously.	 The	wind	 is	 blowing	 the	
steam	directly	into	my	face,	but	it’s	too	hot.	I	have	to	try	and	reposition	myself	as	I	
saw	Bjarni	do	on	many	occasions,	but	I	can’t,	and	need	to	call	for	assistance.	While	
collecting	 a	 small	 quantity	 of	water	 in	 a	 vial	 looks	 like	 a	 relatively	 straightforward	
procedure	it	comes	with	a	learned,	embodied	way	of	being	around	these	wells	in	this	
landscape,	and	I	am	just	a	novice.	
	On	 another	 sampling	 day	 a	 month	 later,	 snow	 is	 everywhere	 and	 ice	 has	
formed	at	the	separator	apparatus.	I	try	to	stretch	my	arm	and	contort	my	body	as	if	
playing	 Twister,	 head	 as	 far	 away	 as	 is	 elastically	 possible.	 Bjarni	 saunters	 over.	










	Geothermal	 is	 a	 process	 of	 opening	 up	 the	 access	 pathways	 of	 the	
subterranean	 rock	 fractures,	 encouraging	 the	 flow	 of	 excessively	 hot	 fluids.	 It	 is	 a	
process	 of	 attempting	 to	 arrange	 turbulent	 overground-underground	 relations;	 an	
arrangement	 of	 liveliness	 transformed	 towards	 particular	 arrangements	 of	 living.	
The	 geologists	 of	 Orkuveita	 work	 at	 the	 coalface	 of	 geothermal	 living,	 mediating	
these	 overground-underground	 relations,	 listening	 intently	 to	 subterranean	
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responses	 as	 they	 try	 to	 arrange	with,	 rather	 than	 against,	 the	 seismic	 landscape.	
According	to	Bjarni	these	shaking,	sulphur	rusted	pipes	are	too	complicated	and	too	
expensive	 to	 replace,	 so	 the	 workers	 have	 to	 take	 their	 chances.	 This	 is	 what	 is	
required	to	take	tracer	samples	from	the	wells,	as	fragile,	rusty	and	blackened	pipes–	
elements	under	strain	from	the	rumbling	noisy	inner	earth,	wind,	snow	and	ice–are	
negotiated	 with	 minimal	 protective	 gear.	 New	 relationships	 are	 being	 formed,	
subterranean,	and	the	uncertainty	of	 the	 forces	of	 the	earth	make	tracer	sampling	
risky	work;	 screeching	 fractures	 don’t	 play	 to	 anyone’s	 tune	but	 their	 own,	 as	 the	
wits	of	an	acoustic	method	guide	us	through.	
It	did	take	me	some	time	to	understand	what	Bjarni	meant	however:	why	the	
need	 to	 listen	 to	 the	 pulsating	 responses	 of	 the	 fractures,	 to	wait	 for	 the	 intense	
sounds	to	pass?	Why	does	this	give	more	water,	and	why	is	this	significant?	Caring,	
almost	obsessing	about	the	method,	Bjarni	consistently	talked	about	the	only	other	
tracer	 test	conducted	 in	 Iceland	several	years	prior,	and	how	 it	became	a	“bit	of	a	
mess.”	The	mess	revolved	around	how	they	treated,	or	did	not	treat,	the	relationship	
between	water	 and	 sound.	 Again	 and	 again,	 Bjarni	 had	 to	 impress	 upon	 his	 team	
that	not	all	water	 is	 the	same.	For	him,	sampling	 is	 first	and	foremost	a	process	of	
trying	to	identify	a	specific	version	of	water:	tracer	water.	
	The	 chemical	naphthalene	 sulfonate	was	 considered	 the	optimal	 tracer	 for	
these	tests	due	to	its	thermal	resistivity;	it	can	survive	the	excessive	temperatures	of	
the	 subterranean.	 It	 can	 also	 'live'	 in	 minute	 amounts	 of	 water	 that	 can	 be	









the	 jeep	for	each	trip,	 including	boxes	of	new	IKEA	glasses	to	hold	the	water	 in,	as	
well	as	vials	and	labels	used	to	transfer	the	water	from	the	wells	to	the	lab.		
		 	137	








	It	 is	very	possible	 that	 the	well	will	 convulse	and	pulsate,	sending	up	a	huge	
quantity	of	steam.	If	that	happens	then	most	of	the	fluid	that	comes	out	of	the	
separator	would	be	 steam	that	has	 condensed	 into	water	upon	 touching	 the	
colder	 exit	 pipe.	 Naphthalene	 sulfonate	 does	 not	 show	 up	 in	 steam,	 only	 in	
water,	 so	 its	 possible	 that	 a	 portion	 of	 the	 fluid	 we	 get	 from	 the	 separator	
could	be	this	condensed	steam.	That	would	dilute	the	tracer	concentration	of	




water:	 tracer	 water.	 Not	 getting	 the	 right	 version	 of	 water	 leads	 to	 strange	 and	
unusable	data,	 as	was	 the	 case	 in	 the	previous	 tracer	 test	 in	 the	north	of	 Iceland.	
Monitoring	the	response	pulses	of	the	well	and	taking	the	sample	after,	or	between	
















One	 way	 of	 trying	 to	 think	 about	 these	 sounds	 might	 be	 to	 talk	 of	 a	 volcanic	
soundscape.	Tim	Ingold	critically	engages	with	what	he	calls	the	‘scaping	of	objects,’	
an	 overly	 dominant	 tendency	 to	 think	 objects	 analogically	 through	 landscape.	 For	
Ingold,	the	power	of	the	prototypical	concept	of	 landscape	lies	 in	the	fact	that	 it	 is	
not	 tied	 to	any	particular	 sensory	 register,	whether	 vision,	hearing,	 touch	or	 smell	
(2007:	10).	Weary	of	this	‘scaping’	move,	Ingold	offers	several	reasons	not	to	think	of	
sound	 through	 the	metaphor	 of	 soundscape.	 By	 way	 of	 an	 analogical	 critique,	 he	
comments	 on	 how	 visual	 culture	 scholarship	 comes	 to	 the	 visual	 through	 the	
production	 of	 images,	 and	 particularly	 through	 focusing	 on	 the	 relationships	
between	 objects,	 images	 and	 interpretation.	 But	what	 they	 lack,	 for	 Ingold,	 is	 ‘an	
engagement	with	the	phenomena	of	light’	(ibid).	Ingold	pleads	for	scholars	of	sound	


















of	 relations.	This	 is	neither	 the	 ‘natural’	 sounds	of,	 for	example,	birds	or	wind,	nor	
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human	 sounds	 of,	 for	 example,	 technical	 recordings. 140 	Rather,	 the	 volcanic	
landscape	 emerges	 as	 sound	 through	 sets	 of	 differential,	 phase	 shifting	 forces	 as	
they	work	 their	way	out	of	 the	subterranean	 through	a	 technological	apparatus	of	
extraction.		
Thinking	 of	 sound	 as	 emerging	 through	 sets	 of	 relationships	 between	 and	
within	earth	processes,	humans	and	technologies	of	extraction	is	partly	inspired	by	a	
fascinating	 article	 by	 Stefan	 Helmreich.	 Helmreich’s	 article	 takes	 its	 point	 of	
departure	 from	 a	 recent	 event	 in	 which	 U.S.	 based	 astronomers	 at	 the	 Laser	
Interferometer	 Gravitational	 Wave	 Observatory	 (LIGO)	 announced	 that	 they	 had	
detected	 gravitational	 waves;	 vibrations	 in	 the	 substance	 of	 space-time	 (2016).	
When	they	made	the	detection	public,	the	scientists	had	translated	the	signal	into	a	
sound,	a	 ‘chirp,’	 a	 sound	wave	 swooping	up	 in	 frequency,	 indexing,	 scientists	 said,	
the	 collision	 of	 two	 black	 holes	 1.3	 billion	 years	 ago.	 While	 gravitational-wave	
phenomena	 are	 not	 acoustic,	 translating	 them	 into	 sound	 can	 aid	 in	 judging	 a	
signal’s	significance.	While	the	data	can	also	be	read	visually	on	graphs,	listening	to	
them	 adds	 another	 dimension;	 ‘the	 ears	 pick	 up	what	 the	 eye	 sometimes	misses’	
(ibid	:	479).		
The	 LIGO	detector	 is	 a	massive	 device	 distributed	 across	 two	physical	 sites	
and	is	constantly	vibrating	owing	to	seismic,	ambient	and	quantum	fluctuations.	For	
signals	to	be	discerned	at	all	(by	machines	or	people)	the	ambient	noise	or	hums	of	
the	 detector	 have	 to	 be	 controlled,	 or	 held	 steady.	 To	 make	 sense	 of	 the	 data	
scientists	 need	 to	 develop	 an	 ‘articulate	 form	 of	 listening.’141	Helmreich	 cites	 an	
informant,	Evans:	
	
We	 listen	 to	 the	sound,	and	when	the	detector	 is	 ‘locking’	 to	get	 the	control	
systems	operating,	 it	 thumps	with	a	particular	pattern	–	 it	 clicks	and	bumps,	
and	things	like	this,	going	through	various	transitions.	And	then	at	some	point	











Listening	here	is	critical,	 it	 is	a	 learned	process	and	it	gives,	as	Helmreich	puts	it,	 ‘a	
sense	 that	 something	 is	 happening.’	 Listening	 for	 the	 pattern	 of	 the	 detectors	
thumps	and	bumps	as	it	goes	through	various	types	of	transition	is	what	allows	these	
scientists	 to	 diagnose	 the	 performance.	 ‘Once	 noises	 are	 stabilized	 it	 becomes	
possible	 to	 detect	 a	 signal’	 (ibid	 :	 482).	 Articulate	 listening,	 for	 this	 group	 of	
scientists,	 is	 an	 acoustic	method	which	 helps	 them	 to	 ‘make	 sense	 and	 sensibility	
from	signals’	(ibid	:	479).	
	 While	 this	group	of	astrophysicists	 set	 their	ears,	 and	 instruments,	 towards	
the	 cosmos,	 the	 geologists	 at	 Hengill	 put	 their	 ears,	 and	 instruments,	 “to	 the	
ground,”	as	Bjarni	put	 it	 a	 little	earlier.	Both	have	developed	an	articulate	 form	of	
listening	that	helps	them	make	certain	sound	distinctions	in	order	to	generate	better	




pass,	or	 turn	 the	valve	on.	This	sound	signal	 is	what	enables	 them	to	get	 the	 right	
type	of	water.	
	 Helmreich	 also	 argues	 that	 gravitational	 wave	 detection	 sounds	 are	 not	



















Trekking	between	overground	wells	 taking	small	 fluid	samples,	 listening	attentively	




In	 her	 book,	Doing	 Sensory	 Ethnography,	 Sarah	Pink	outlines	 the	history	of	
anthropology’s	engagement	with	the	senses,	from	a	more	classic	focus	on	senses	as	
the	object	of	ethnographic	attention,	for	example	mapping	out	the	sensory	orders	or	
sensory	 profiles	 of	 indigenous	 groups,	 to	 a	 more	 methodological	 position	 of	
engaging	with	 the	 senses	 as	 an	embedded	part	of	 ethnographic	practice	 (2015:	 3-
25).	 Pink	makes	 a	 pitch	 for	 ‘emplaced	 ethnography,’	 as	 a	way	 of	 thinking	 beyond	
theories	 of	 embodiment	 that	 have	 dominated	 recent	 discussions	 of	 the	 senses	 in	
anthropology.	Arguing	that	ethnography	is	a	multi-sensorial	practice	of	engagement	
between	bodies,	places	and	materialities,	Pink	points	towards	the	need	to	attend	to	
the	 sensory	 knowledge	making	practices	of	both	 researched	and	 researcher	 (ibid	 :	
28).	
Thinking	 about	 the	 role	 of	 the	 senses	 in	 place-making	 allows	 Pink	 to	 draw	
upon	 ideas	 of	 landscape	 and	 place	 from	 authors	 such	 as	 Doreen	Massey	 and	 Tim	
Ingold,	 as	 a	way	of	 re-thinking	ethnographic	process	 as	 emplaced	 (ibid	 :	 33-37).142	
However,	 while	 drawing	 on	 such	 landscape	 ideas,	 Pink	 has	 little	 to	 say	 about	 the	
practices	 of	 those	 operating	 within	 landscapes.	 Here	 I	 am	 thinking	 particularly	 of	




subjectivities	 to	 research	 processes,	 sensory	 knowledge	 production	 of	 the	
environment	 is	a	 topic	 that	has	been	addressed	 in	 the	anthropological	cannon,	 for	
the	 most	 part,	 through	 a	 focus	 on	 indigenous	 peoples’	 relationship	 with	 the	
environment.	
However,	more	 recent	work	 has	moved	 towards	 engaging	with	 the	 role	 of	
the	 sensory	 in	 scientific	 knowledge	 production.	 Carla	 Hustak	 and	 Natasha	Myers,	
analysing	 Charles	 Darwin’s	 study	 of	 Orchid	 reproduction,	 push	 back	 against	 the	
image	of	scientists	as	detached,	objective	observers.	They	note,	through	the	ways	in	
which	 Darwin	 ‘moved	with	 and	was	moved	 by	Orchids,’	 how	 scientific	 knowledge	
can	be	formed	through	intimate	interactions	with	the	object	of	study	(2012).	Again,	
Natasha	Myers	shows	how	sensory	interactions,	while	considered	peripheral,	can	be	
crucial	 in	 cultivating	 scientific	 expertise.	 In	 her	 ethnography	 of	 a	 protein-folding	
class,	 Meyers	 suggests	 that	 students	 have	 to	 be	 wiling	 to	 let	 molecular	 models	
instruct	their	bodies	so	that	they	can	‘embody	the	fold’	(2009:	188).	 In	effect,	they	
have	to	learn	a	particular	mode	of	embodiment	in	order	to	become	experts	in	their	
field.	 Similarly,	 when	 Jessica	 O’Reilly	 explores	 the	 intimate	 engagements	 of	 field	
scientists	with	 ice	 in	 the	Antarctic,	 she	highlights	 how	ways	of	 sensing	 ice	 are	 not	
primitive,	elemental	or	instinctual,	but	are	bound	up	with	scientific	expertise	(2016:	
30).	 In	 particular	 she	 talks	 of	 the	 difficulties	 in	 predicting	 the	 future	 of	 the	West	
Antarctic	 Ice	Sheet,	and	how	expert	advice	 is	elicited	through	 informal	methods	of	
ice	 sensing,	 beyond	 traditional	 quantitative	 data	 and	 scientific	 observations	 (ibid	 :	
38-40).		 Approaching	 the	 wells	 to	 collect	 water	 necessitates	 being	 careful	 in	 this	







	 Working	 on	 the	 lava	 plains	 in	 difficult,	 risky	 conditions	 taught	 me	 an	
appreciation	 for	 the	 forces	 of	 the	 earth	 and	 the	processes	 of	 geothermal,	 but	 not	
		 	143	
just	 as	 background	 information	 for	 contextualizing	 further	 stories.	 Bjarni	 and	 his	
colleagues	 took	 the	 various	 forces	 of	 the	 earth	 seriously	 as	 signals,	 not	 just	 to	
protect	themselves,	but	as	a	sensorial	way	of	generating	data.	Working	on	a	volcanic	




While	 Bjarni	 and	 his	 team	 carried	 out	 the	 difficult	 job	 of	 taking	 fluid	 samples	 at	
Hengill,	 the	 analysis	 of	 these	 samples	 was	 conducted	 at	 ISOR,	 the	 Geosurvey	
Institute	of	Iceland.	Here,	each	sample	was	analysed	in	terms	of	the	intensity	of	 its	
tracer	content.	The	results	of	these	analyses	were	then	modelled	and	collated	into	a	
series	of	 graphs	displaying	which	of	 the	 six	 tracers	 showed	up	 in	which	wells,	 and	
crucially	what	time	interval	it	took	them	to	get	there.		
Bjarni	and	his	 team	referred	 to	 this	 in	 terms	of	 response	pulses	 (figure	18).	
That	is,	the	time	it	takes	the	tracer	to	pulsate	through	the	system	after	it	has	been	






















fracture	 connections	 and	 their	 flow	 pathways	 are	 simulated.	 Guðni,	 the	 senior	
geologist	at	ISOR,	explains	it	like	this:	
	







one,	 two,	 or	 possibly	 three	 fracture	 connections	 per	 reinjection	 well	 -	
production	well	relationship,	depending	on	the	signal.	The	simulation	provides	
estimates	 of	 the	 volumes	 of	 the	 connections	 [flow-paths]	 as	 well	 as	 their	





the	 reinjection	 water	 is	 heated	 up	 by	 the	 rocks	 along	 the	 way	 to	 the	
production	wells,	and	 thereby	how	 long	 it	will	 take	 the	wells	 to	 start	 to	cool	
down	over	time.	
	
This	 is	 a	 very	 clear,	 important	 statement	 by	 Guðni.	 Response	 pulses	 are	 used	 to	
generate	 a	 temporal	 profile	 of	 the	 tracer,	 that	 is,	 the	 rhythms	 of	 fluid	 flow	 are	
transformed	into	a	temporal	mode	(days),	and	these	temporal	rhythms	are	what	are	
used	to	simulate	 the	 fracture	connections.	Guðni	 is	direct	 in	his	assessment	of	 the	
simulation	 technique;	 it	 is	 simplified.	 For	 example	 what	 he	 calls	 strong	 and	 clear	
signals	 (a	high	 sharp	peak	on	 the	 temporal	profile	of	 the	 tracer,	 figure	19)	 gives	a	
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we	are	having	one	of	our	 long	conversations,	 I	push	Bjarni	a	 little	on	why	they	use	
the	 simulation	model	 that	Guðni	 and	 ISOR	have	developed.	 Particularly	 given	 that	
Guðni	 characterizes	 the	model	 as	 simple.	 Bjarni	 explains	 that	 Gunnar,	 Orkuveita’s	
geophysicist,	 is	 responsible	 for	 the	 overall	 simulation	model	 of	 the	 entire	 volcanic	
area.	 He	 is	 building	 a	 program	 that	 is	 extremely	 detailed	 and	which	 requires	 vast	
quantities	of	data	points,	far	beyond	the	limited	data	that	is	being	generated	by	the	
tracer	 test.	 	While	over	 the	 life	of	 the	project,	 circa	25	 years,	Gunnar’s	model	will	





or-less-reality	model.	 In	 fact	 our	 reality	 is	 the	 reality	 of	 the	 response	 pulses	
between	the	wells.	That	helps	us	simulate	the	fractures,	and	we	imagine	some	




Here	Bjarni	 is	 suggesting	 that	 far	 from	trying	 to	 represent	 the	subterranean	 in	any	




	 What	 these	 geologists	 and	 their	 models	 teach	 me	 is	 how	 response	 pulses	
simulate	 the	 subterranean	matrix	 at	 specific	 relational	 points	 between	 reinjection	










Bjarni	 clearly	 recognises	 their	 job	 as	 reality-makers	 of	 a	 sort.	 Their	 reality	 is	 “the	




most	 part,	 traces	 that	 help	 them	 describe	 and	 index	 a	 range	 of	 other	 processes	
(glaciation,	rock	deposition	and	so	on).			
	 However	working	 in	Hengill,	 Iceland’s	most	 continuously	 active	 earthquake	
zone,	 presents	 its	 own	 set	 of	 challenges,	 particularly	 as	 it	 is	 being	 drilled	 and	
accelerated	 in	 order	 to	 provoke	 particularly	 explosive	 reactions.	 Such	 challenging	




	 What	 I	want	to	suggest	 is	that	signals,	both	acoustic	and	rhythmic,	are	how	
geologists	make	the	subterranean	at	Hengill;	 they	are	subterranean	reality-makers.	
As	a	rupturing,	fracturing,	quaking	volcanic	zone	the	earth	at	Hengill	 is	 full	of	 lively	
processes.	 Walking	 through	 this	 landscape,	 but	 particularly	 in	 close	 proximity	 to	
geothermal	wells,	the	earth	rumbles	and	roars,	as	sounds	articulate	through	human,	
subterranean	 and	 technological	 connections.	 The	 earth	 resonates	 through	 these	
connections,	 and	 geologists	 listen	 attentively,	 picking	 up	 the	 earth’s	 sounds	 and	
pulses	as	a	way	of	 generating	a	workable	version	of	 that	which	 cannot	be	directly	





roars	 and	 fluids	 pulsate	 throughout	 the	 landscape.	 Maybe	 one	 could	 call	 these	













	 Above,	 Guðni	 explains	 that	 when	 they	 have	 simulated	 the	 fracture	
connections,	they	estimate	the	surface	area	of	their	flow	paths	in	order	to	calculate	
how	 reinjection	water	 is	 heated	 up	 by	 the	 rocks	 along	 the	way	 to	 the	 production	
wells,	and	 thereby	how	 long	 it	will	 take	 the	wells	 to	 start	 to	cool	down	over	 time.	
Bjarni	 parses	 this	 in	 more	 analytic	 terms,	 saying	 that	 simulating	 the	 fractures	
between	the	wells	is	a	way	of	imagining	fractures	as	a	type	of	phenomena	that	can	
help	them	describe	other	sets	of	relations.	Generating	a	version	of	the	subterranean	
through	 tracing	 is	 also,	 then,	 a	 descriptive	 technique	 that	 allows	 geologists	 to	
describe	 other	 relations	 between	 rock,	 water	 and	 heat,	 relations	 constitutive	 of	
potential	volcanic	cooling.	
	 Understanding	 heat	 relations	 between	 flowing	 fluids	 and	 rock	 is	 key.	 In	
essence,	how,	over	 time,	 reinjection	water	extracts	heat	 from	the	rocks	as	 it	 flows	
through	 the	 subterranean	 arteries	 of	 geothermal.	 What	 is	 crucial	 is	 the	 speed	 at	
which	 reinjection	 water	 travels	 from	 one	 area	 to	 another.	 As	 rock	 is	 a	 poor	



















	 The	 tracer	 acts	 as	 a	 proxy	 for	 flowing	 water	 because	 it	 has,	 in	 a	 sense,	
different	relations	with	the	world.	By	different	relations	 I	mean	that	as	a	thermally	
























such	a	slowing	down,	one	that	 in	 their	estimation	of	heat	 relations	would	give	 the	
area	more	time	to	recover	 its	heat	 loss.	As	the	temporal	rhythms	of	the	 landscape	
are	 accelerating,	 telling	 the	 time	 of	 the	 future	 is	 one	 way	 of	 creating	 attention	
around	 this	 issue.	 In	 the	 last	 chapter	 I	 suggested	 that,	 as	 geologists	 in	 a	 bind,	 the	
geoscience	team	are	trying	to	figure	out	how	to	coordinate	in	a	landscape	with	both	
productive,	and	disruptive	accelerations.	Trying	to	coordinate	between	accelerations	
is	complex,	and	the	tracer	test	 is	one	attempt	at	the	‘how’	of	coordination.	 It	 is	an	




I	 would	 like	 to	 finish	 this	 chapter	 by	way	 of	 a	 short	 reflection	 on	methods,	more	
specifically	 a	 reflection	 on	 the	methods	 of	 both	 Bjarni	 and	 his	 team	 and	my	 own	
through	 the	 idea	 of	 tracing.	 Listening	 to	 Bjarni	 talk	 about	 simulations	 as	 being	













months	 on	 end,	 away	 from	 the	 comforts	 of	 home	 in	 harsh	 and	 perilous	
environments.	 They	 are	 also	 thought	 to	 be	 the	 type	 of	 fieldworker	 who	 can	 find	
hidden	 insights	 in	 very	 complex	 sets	 of	 relations	 (Valdiya	 2012:	 581-583).	
Furthermore,	what	we	 learn	 from	 tracer	 sampling	 is	 that	 listening	 is	 an	 important	
part	of	the	method.	None	of	these	descriptions	are	too	dissimilar	from	what	would	
be	taken	as	good	anthropological	qualities.	
While	 we	 both	 (Bjarni	 and	 I)	 work	 hard	 to	 create	 descriptions	 that	 are	 as	
‘thick’	 as	possible	 (Geertz	1973),	we	are	also	 resigned	 to	a	 sense	of	 inadequacy	 in	
what	we	do,	realizing	that	the	best	we	can	hope	to	achieve	are	descriptions	that	are	
‘good	 enough’	 (Viveiros	 de	 Castro	 2015).	 Anna	 Tsing,	 commenting	 on	 the	work	 of	




Both	 geologists	 and	 anthropologists	 are	 involved	 in	 the	 production	 of	
descriptions;	 thick,	partial	 and	critical.	And	both,	 in	 varied	 senses,	use	 tracing	as	a	
descriptive	apparatus	with	which	to	do	so.	While	anthropologists	use	descriptions	to	
make	 relations	 and	 connections	 between	 and	 within	 people,	 places,	 entities	 and	
concepts,	 geologists,	 historically,	 have	 focused	more	 clearly	 on	descriptions	within	
and	between	rocky	places,	their	processes,	and	concepts.		
In	 our	 current	 era	 of	 environmental	 urgency,	 both	 natural	 and	 social	
scientists	 are	 beginning	 to	 broaden	 the	 scope	 of	 their	 research	 enquiries.	 In	 the	
particular	 case	 of	 geologists	 and	 anthropologists,	 what	might	 formerly	 have	 been	




In	 the	 case	 of	 anthropology,	 we	 trace	 relations	 through	 field-writing	





over.147	I	 want	 to	 pause	 a	 little	 here	 to	 think	 about	 this	 idea	 of	 tracing	 as	 an	
apparatus	of	description.	In	a	recent	article,	Valentina	Napolitano	explores	the	trace	
as	a	methodological	 tool	and	theoretical	pathway	 in	anthropology	 (2015).	She	sets	
out	a	genealogy	of	anthropological	thinking	about	traces	and	I	would	like	to	draw	on	
a	 small	 section	 of	 her	 work	 before	 moving	 back	 to	 talk	 more	 about	 the	 tracing	
occurring	at	Hengill.		
	 Napolitano	 suggests	 that	 Edward	 Tylor’s	 evolutionary	 anthropological	work	
on	‘cultural	survivals’	could	be	thought	of	as	a	study	of	traces.	For	Tylor	the	‘civilized’	
world	 is	 saturated	 with	 remainders	 of	 the	 past,	 physical	 artefacts	 that	 are	 the	
remains	 of	 a	 link	 to	 the	 past	 that	 dominant	 history	 has	 effaced.	 In	 this	 context	
cultural	 survivals	 are	 ways	 of	 tracing	 the	 ‘barbaric’	 in	 the	 present;	 the	 forms,	
processes	 and	 institutions	 that	 remain	 today,	 but	 which	 sit	 uncomfortably	 with	
dominant	narrative	forms	of	history	(Napolitano	2015:	49).	Here	there	is	a	sense	of	
multiple	 past	 temporalities	 co-existing	 within	material	 objects.	 Napolitano	 follows	
traces	through	other	theorists:	for	Boas,	traces	are	cultural	traits,	the	bodily	forms,	




occurred.’	 (ibid	 :	 51).	 For	Michel	 de	 Certeau,	 traces	 are	 links	 to	 the	 absences	 and	
abjections	 at	 play	 within	 social	 formations,	 grasped	 through	 flashes,	 excesses,	
impasses;	 histories	 of	 everyday	 lives.	 In	 this	 context	 traces	 are	 a	 way	 of	 thinking	
about	 silences,	 absences,	 and	 alterity,	 the	 histories	 that	 have	 never	 been	 spoken.	
They	are	material	reminders	of	affective	circulations	(ibid	:	52).	
	 In	 these	 accounts	 anthropologists	 use	 traces	 as	 signs;	 types	 of	 marks,	









bodily	 gestures,	 languages,	 material	 artefacts,	 kinship	 lineages,	 or	 affective	
reminders	 of	 absences.	 Tracing	 is	 a	 method	 that	 affords	 historically	 informed	
descriptions.	 What	 is	 interesting	 is	 the	 temporal	 orientation,	 as	 tracing	 moves	
towards	the	past	from	an	instant	of	the	present.		
	 In	 tracing	 the	 subterranean	arteries	of	 geothermal	at	Hengill	 analogies	also	
emerge.	 Acting	 as	 a	 proxy	 for	 water,	 these	 chemical	 tracers	 maintain	 different	
relations	with	 the	subterranean.	As	such,	 tracing	creates	a	specific	 type	of	 relation	
with	the	future,	a	relation	of	proportion,	as	telling	the	time	of	chemical	tracers	today	
helps	 geologists	 to	 tell	 the	 time,	 analogically,	 of	 the	 future	 in	 volcanic	 landscapes,	
the	 time	of	 cooling.	 Tracing,	 then,	 is	 a	 type	of	 descriptive	 capacity,	 imprinting	 the	
future	through	analogy.		
	 While	 anthropologists	 use	 tracing	 as	 a	 descriptive	 apparatus	 through	 field	
writing	 experiments,	 geologists,	 in	 this	 instance,	 use	 tracing	 as	 an	 apparatus	 of	
description	 through	 field-modelling	 experiments.	 Both	 are	 concerned	 with	 the	
production	of	 analogies,	but	 to	do	different	 types	of	work	with	different	 temporal	
orientations.	
	 What	the	small	genealogy	of	tracing	in	anthropology	shows	is	that	while	we	
tend	 to	 produce	 analogies	 that	 help	 us	 to	 think	 about	 the	 past	 through	 its	
relationship	to	the	present,	geologists	at	Orkuveita	are	producing	analogies	to	help	
them	think	about	what	may	happen	 in	 the	 future.	They	 too	 reify,	as	 they	produce	
descriptions	 that	 they	 openly	 acknowledge	 to	 be	 caricatures	 of	 the	 subterranean,	
but	 ones	 that	 are	 useful	 as	more-or-less	 reality	models	 that	 facilitate	 imaginative	
descriptions.	These	descriptions	could	be	called	critical,	as	geologists,	by	telling	the	
time	of	tracer	flow,	analogically	tell	the	time	of	the	future	of	the	volcanic	area.		
	 What	 Bjarni	 and	 his	 team	help	 to	 show	me	 ethnographically	 is	 how	 to	 see	
time	across	the	human	and	non-human;	time	keeping	as	coordination.	As	geologists	
try	 to	 coordinate	 with	 the	 practices	 of	 capital	 and	 geology	 under	 the	 difficult	
environmental	 conditions	of	 late	 liberalism,	 I	 try	 to	keep	 time,	or	 coordinate,	with	





Chapter 5.  
Accelerating Seismic Rhythms: “Man-
Made” Earthquakes and Temporality 
	
5.1:	Introduction	
In	 Chapter	 Three,	 I	 discussed	 the	 mechanisms	 through	 which	 capital	 is	 being	
inscribed	 into	 the	 geology	of	Hengill,	 and	how	 the	 rhythms	of	 the	 landscape	have	
begun	to	accelerate	as	a	result.	Chapter	Four	ethnographically	developed	one	part	of	
this	 claim	 by	 engaging	with	 the	 tracer	 test,	 as	 geologists	 investigate	 how	 volcanic	
rhythms	are	being	altered	as	turbulent	fluids	have	begun	to	accelerate	processes	of	
subterranean	volcanic	 cooling.	 This	 chapter	will	 focus	on	how	 reinjection	practices	
are	 accelerating	 Hengill’s	 seismic	 rhythms,	 the	 tectonic	 stress	 built	 up	 in	 the	 area	
surrounding	 Orkuveita’s	 reinjection	 site.	 To	 do	 so,	 I	 will	 turn	 to	 the	 relationship	
between	 the	 residents	 of	 the	 town	 of	 Hveragerði	 and	 Orkuveita	 as	 the	 energy	
company	produce	what	the	town	refer	to	as	“man-made”	earthquakes.		
The	 chapter	 has	 two	 purposes.	 The	 first	 is	 to	 describe	 the	 specifics	 of	 the	
practices	 through	 which	 Orkuveita	 are	 derivatively	 producing	 “man-made”	
earthquakes.	 I	will	 do	 this	 primarily	 by	 examining	 a	 report	 produced	 by	 an	 expert	
panel	 (Bessason,	 Ólafsson	 et	 al.	 2012)	 in	 2012	 investigating	 the	 production	 of	





town	are	 responding	 to	 these	earthquakes.	 In	particular,	 I	will	 discuss	 the	ways	 in	
which	 the	 future	 is	 being	 anticipated,	 both	 by	 the	 residents	 of	 Hveragerði	 and	 by	
Orkuveita.	As	multiple	versions	of	the	future	come	into	play,	anticipating	the	future	
becomes	 a	 way	 to	 make	 particular	 claims	 about	 the	 legitimacy	 of	 volcanic	
interventions.	I	argue	that	a	form	of	temporal	politics	is	being	practised	in	which	the	
future	 has	 become	 a	 site	 of	 political	 contestation.	 This	 chapter	 also,	 therefore,	
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Hellisheiði	 Visitor	 Centre.	 As	 I	 recounted,	 the	 upper	 floor	 of	 the	 centre	 performs	
geothermal	 extraction	 as	 a	 neatly	 fitting	 component	 of	 fluid	 circulation	 at	 a	
hydrospherical	 scale,	while	 the	 lower	 floor	 performs	 geothermal	 reinjection	as	 the	
balancing	 work	 necessary	 to	 the	 extractive	 interventions	 of	 humans	 at	 a	
subterranean	 scale.	 This	 is	 the	 version	 of	 geothermal	 that	 the	 world	 gets	 to	
experience,	one	large	story	of	circulation	and	balance.		
On	another	day	at	the	Visitor	Centre,	Gunnar,	Orkuveita’s	geophysicist,	gave	a	
more	 nuanced	 version	 of	 the	 processes	 of	 geothermal	 than	 the	 one	 I	 had	








talk.	 The	 title	 that	 pops	 up	 on	 the	 PowerPoint	 as	 I	 sit	 patiently	 amongst	 the	
seismologists	is	Temperature	Dependant	Injectivity	and	Induced	Seismicity.	






earth,	 re-balancing	 the	hydrostatic	pressure	 (water	pressure),	while	protecting	 the	





flow	more	 easily	 into	 the	 subterranean	 (as	 it	 is	more	 viscous	 than	 cold)	 the	 120-
degree	 reinjection	water	 is	 full	 of	 silica,	which	 scales	 and	 clogs	 up	 the	 reinjection	
wells,	 impeding	 downward	 flow.	 As	 reinjection	 is	 a	 pre-condition	 for	 the	 power	
plant’s	environmental	license,	no	reinjection	equates	to	a	halt	in	operations.	Gunnar	
tells	 of	 the	many	months	 of	 panic	 and	 ensuing	 experimentation	 that	 led	 them	 to	
what	 he	 calls	 a	 “relatively	 simple	 solution:”	 take	 cold	 condensed	 water	 (formerly	
steam)	and	mix	it	with	the	hot	water	to	give	60	degree	silica	free,	reinjectable	water.	
While	this	works,	it	has	a	couple	of	side	effects,	one	of	which	is	“induced	seismicity.”	








the	 temperature	 change;	 it’s	 what	 we	 call	 thermal	 shock.	 The	 colder	
temperatures	 contract	 the	 rock	 face	 and	 cause	 further	 permeability.	 It’s	 this	








have	 active	 faults	 that	will	 open	 up	 and	will	 create	 even	more	 permeability.	





reinjection.	 The	 production	 of	 earthquakes	 is	 a	 necessary	 part	 of	 the	 reinjection	
process.	Without	thermal	shock,	reinjection	does	not	work,	and	without	reinjection	
Orkuveita	 cannot	 retain	 its	 environmental	 license.	 In	 addition,	 earthquakes	 are	
considered	‘a	good,’	a	positive	fluid-inducing	activity.		
Back	at	the	presentation	one	seismologist	quizzes	Gunnar,	“But	is	it	 just	the	
temperature	 change,	 the	 area	 would	 have	 to	 be	 under	 serious	 stress	 already,	
wouldn’t	it?”	
	“That	 ‘s	 my	 second	main	 point,”	 Gunnar	 replies,	 and	 proceeds	 to	 tell	 the	
group	 about	 how	 the	 original	 reinjection	 zone,	 planned	 for	 Gráuhnúkar	 in	 the	
southwest	 of	 Hengill,	 was	 switched	 to	 Húsmúli	 in	 the	 northwest.	 When	 routine	
testing	of	fluids	from	the	proposed	reinjection	site	at	Gráuhnúkar	displayed	a	higher	
than	 expected	 energy	 content,	 a	 strategic	 decision	was	made	 to	 convert	 this	 area	
into	a	production	zone	and	reinject	fluids	in	Húsmúli	instead	(figure	20).		
As	we	 learned	 in	Chapter	Three,	 the	 lower	 than	expected	yields	of	 the	 three	wells	





Century	 Aluminium.	 Such	 difficulties	 were	 a	 critical	 part	 of	 the	 decision	 to	 switch	
reinjection	location.	Gunnar	continues,		
	
As	most	 of	 you	 already	 know,	Húsmúli	 is	 the	western	most	 boundary	 of	 the	
South	 Iceland	 Seismic	 Zone	 (SISZ),	 a	 fault	 system	 running	 from	 the	 Hekla	
volcano	in	the	east	of	Iceland	towards	Hengill	(figure	21).	Every	hundred	years	
or	 so	 we	 have	 some	 earthquakes	 on	 this	 fault	 system,	 called	 the	 southern	














The	 seismologists	 begin	 to	 talk	 amongst	 themselves	 in	 a	 slightly	 agitated	manner.	
One	 asks,	 “Just	 so	 I	 understand	 properly,	 are	 you	 saying	 that	 you	 are	 directly	
targeting	the	fault	zone	of	a	fault	plane	under	critical	stress?”	





bigger.	 These	 quakes	 were	 felt	 in	 the	 village	 of	 Hveragerði	 and	 people	 were	
complaining	 about	 this,	 and	 well,	 in	 short,	 this	 was	 a	 complete	 public	 relations	
disaster.”	







	 Gunnar	goes	on	 to	 tell	 the	assembled	group	 that	Orkuveita’s	assessment	 is	
that	 reinjection	 is	 inducing	 a	 seismic	 response,	 which	 is	 acting	 as	 a	 trigger	
mechanism	for	already	in	situ	naturally	occurring	processes.149		
	
As	 I	 just	 mentioned,	 we	 are	 not	 pumping	 down	 the	 water	 under	 enormous	












year	 naturally	 occurring	 Suðurlandsskjálfti	 (southern	 earthquake	 cycle).	 For	
Orkuveita,	 on	whose	 behalf	 Gunnar	 speaks,	 “this	 is	 evidenced	 by	 the	 decrease	 in	
induced	 seismicity	 over	 the	 last	 year.”	 Upon	 uttering	 this	 last	 sentence,	 multiple	






















local	historian,	Njordur,	 took	me	on	a	walk	 through	 the	neighbourhood.	He	points	
out,	using	the	very	visible	placards	that	litter	the	town’s	primary	tourist	spots,	how	
these	earthy	powers	have	generated	experimental	approaches	to	living	and	industry.		
Both	 a	 dairy	 and	wool	 factory	 attempted	 to	 harness	 the	heat	 of	 the	water	
and	power	of	the	steam	at	the	start	of	the	twentieth	century.	While	both	enterprises	
failed,	they	did	attract	enough	of	a	critical	population	mass	so	that	more	permanent	
settlement	 on	 this	 “inland	 island,”	 as	Njordur	 describes	 it,	 could	 take	 hold.	 Inland	





this	 latter	 endeavour,	 horticulture,	 which	 remained	 the	 town’s	 focal	 point,	 as	 the	
warmer	 soil	 gives	 the	 possibility	 of	 growing	 in	 a	 country	 severely	 lacking	 in	
cultivation	opportunities.	
The	 National	 Horticulture	 Institute,	 later	 to	 become	 a	 campus	 of	 Iceland’s	
Agricultural	University,	was	 located	 in	 the	 town,	 and	 since	 then	greenhouses	have	
become	 its	 signature	 enterprise,	with	 cucumbers,	 peppers	 and	 flowers	 benefitting	
from	the	next-to-free	heat	that	emanates	 from	the	earth.	Wanting	to	capitalise	on	
the	potential	 of	 its	 geopower,	 the	 town	became	an	autonomous	political	 entity	 in	




early	 2000s	 Orkuveita	 signed	 a	 land	 lease	 deal	 with	 the	 municipality	 of	 Ölfus	 to	










human	 vulnerability	 and	 resilience	 (Oliver-Smith	 1999,	 Adams,	 Van	 Hattum	 et	 al.	
2009).		
	 The	 literature	 is	 clear	 in	 suggesting	 that	 disasters	 can	 no	 longer	 be	
conceptualised	as	‘natural;’	they	do	not	simply	happen,	suggests	Oliver	Smith,	they	
are	caused	(1999).	Smith	roots	causation	in	the	structural	 imbalances	between	rich	
and	 poor.	 Breaking	 away	 from	 a	 former	 pattern	 of	 framing	 disasters	 as	 purely	
‘natural’	events,	Disaster	Studies	 literature	 instead	connects	 these	events	 to	socio-
economic	conditions	that	structure	human-environmental	relations	(ibid).	
What	this	literature	also	points	towards	is	the	relationship	between	disasters	
and	 politics;	 disasters	 become	 interesting	 empirical	 sites	 for	 understanding	 how	
politics	works.	In	a	recently	edited	collection,	Michael	Guggenheim	summarises	the	
varying	ways	 of	 thinking	 politics	 in	 relation	 to	 disasters	 (2014).	 Some	 approaches,	
like	those	above,	leave	the	disaster	untouched	theoretically,	that	is,	they	take	it	for	
granted	 as	 an	 event,	 focusing	 analytical	 attention	 on	 political	 responses.	 Other	









first	 place,	 but	 because	 science	 and	 technology	 also	 play	 an	 important	 part	 in	




of	 technologies	and	ecological	 interventions,	and	second	by	 focusing	on	either	 risk	
and	 preparedness	 in	 the	 face	 of	 a	 disaster,	 or	 how	 risk	 and	 prediction	 practices	
become	a	part	of	the	disaster.	
While	I	take	inspiration	from	such	STS	approaches,	“man-made”	earthquakes	
are	 neither	 thought	 of	 by	 residents	 nor	 categorised	 by	municipal	 institutions	 as	 a	
disaster,	 as	 such.	 While	 the	 southern	 earthquake	 cycle	 (Suðurlandsskjálfti)	 is	
articulated	in	such	terms,	these	new	disturbances	are	not.		But	 it	 is	 also	 difficult	 to	
think	of	 “man-made”	earthquakes	 in	 terms	of	more	 traditional	 industrial	accidents	
(Wynne	1988).	They	are	not	a	specific	 type	of	one-off	breakdown	or	 failure	of,	 for	
example,	 a	 warning	 system,	 but	 are	 very	 much	 embedded	 in	 extraction	 and	
reinjection	practices	at	Hengill.		
At	 Hengill,	 the	 role	 of	 humans	 is	 not	 just	 in	 accentuating	 or	 mitigating	 a	
geophysical	event,	 culminating	 in	a	potential	disaster,	but	 in	 the	very	activation	of	
events	 termed	 geophysical.	 The	 question	 is	 less	 one	 of	 being	 concerned	 with	 a	
broader	 focus	 on	what	 a	 disaster	 is,	 and	more	 a	move	 towards	 specifically	 asking	
what	a	“man-made”	earthquake	is.		
This	 has	 led	me	 to	 think	 that	 literature	 around	 fracking	might	 be	 of	more	
help.	There	are	some	interesting	similarities	between	fracking	and	what	is	occurring	
in	hydrothermal	geothermal	at	Hellisheiði.	As	Elizabeth	Cartwright	explains,	fracking	
is	 a	 process	 of	 blasting	 large	 amounts	 of	 water,	 sand	 and	 chemicals	 into	
underground	 formations	where	 natural	 gas	 is	 found	with	 the	 purpose	 of	 inducing	
seismic	 effects	 (earthquakes)	 in	 order	 to	 release	 the	 flow	 of	 gas.	 The	 primary	
consequences	of	which	are	contamination	of	underground	sources	of	drinking	water	
along	 with	 air	 pollution	 (Cartwright	 2013:	 201-201).	 Under	 processes	 of	 fracking,	
contamination	of	groundwater	is	a	direct	outcome	of	earthquake	production,	while	
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at	 Hellisheiði,	 somewhat	 inversely,	 it	 is	 the	 very	 desire	 to	 prevent	 ground	 water	
contamination	 that	 leads	 to	 earthquake	 production.	 The	 effort	 to	 ‘manage’	 the	
environment	 through	 extraction	 processes	 seems	 fraught	 with	 consequences	 that	
cannot	be	contained	in	ways	that	the	energy	industry	would	like.	Additionally,	what	
we	 learned	 from	 Gunnar	 in	 his	 presentation	 a	 little	 earlier	 is	 that	 the	 blast,	 or	
pressure	of	the	water,	is	not	what	geologists	believe	to	be	the	problem	at	Hellisheiði.	
Rather,	 it	 is	a	contraction	of	the	rock	matrix	through	what	they	call	thermal	shock.	
	 While	 the	 constellation	 of	 issues	 that	 are	 generated	 through	 fracking	 raise	
serious	questions	around	the	politics	of	health	and	risk,	 indigenous	rights,	scientific	





and	 gas	 companies	 continue	 to	 mount	 powerful	 disinformation	 campaigns	 in	 an	
effort	to	convince	all	parties	that	the	environmental	effects	of	fracking	are	negligible,	
even	as	evidence	to	the	contrary	piles	up.	But	this	only	partially	resonates	with	the	
situation	 in	 Iceland.	While	 relations	with	Orkuveita	 are	 strained,	 the	politics	 is	 not	
outright	oppositional.	Local	response	has	never	been	fashioned	in	terms	of	a	desire	









But	 these	 ones	 from	 Hellisheiði,	 they	 are	 different,	 that’s	 not	 living	 with	







So	 the	 inhabitants	were	 furious	 because	 it	 was	 obvious	 that	 something	was	
happening	 at	 the	 geothermal	 plant,	 even	 if	 the	 company	 tried	 denying	 it	 to	
begin	with.	 Every	 single	 one	of	 those	 earthquakes	 originated	 from	 the	 same	




















things	 as	 best	 they	 can,	 or	 ‘staying	 with	 the	 trouble,’	 as	 Donna	 Haraway	 puts	 it	







made”	 earthquakes	 are	 still	 occurring	 today,	 but	 at	 a	 less	 frequent	 rate,	 probably	
about	three	or	four	a	month,	she	guesses.	The	most	active	period	was	between	late	





to	 it,	 a	 town	 meeting	 was	 called	 at	 Hotel	 Ork	 in	 the	 town	 centre	 where	
representatives	 from	Orkuveita	were	 invited	 to	explain	 the	worrying,	and	on-going	
occurrence	 of	 these	 earthquakes.	 Gunnar,	 Orkuveita’s	 geophysicist,	 was	 in	
attendance	 along	 with	 the	 company’s	 CEO	 and	 the	 public	 relations	 director.	 The	
outcome	of	the	public	meeting	was	an	agreement	to	set	up	a	special	expert	panel	to	
investigate	 the	 earthquakes.	 The	 ensuing	 report	 from	 the	 committee	 is	 itself	 an	
interesting	ethnographic	object,	one	that	highlights	not	just	the	story	of	drilling	and	






a	mantle	 plume.	 However,	 given	 that	 the	 entire	 global	 tectonic	 plate	 structure	 is	
itself	 in	motion,	moving	 in	a	north-north	westerly	direction,	 this	mantle	plume	has	
changed	relative	position	over	the	course	of	the	last	65	million	years.		
At	 one	 point	 the	 plume	was	 located	 under	what	 is	 today’s	 Greenland,	 but	
only	 became	 active	 around	 25	 million	 years	 ago	 under	 the	 western	 section	 of	
contemporary	 Iceland	 (WVZ	 on	 figure	 21).	 The	 plume	 has	 migrated	 further	




relocated	 under	 the	main	 glacier	 at	 Vatnajökull	 (Guðmundsson,	 Kjartansson	 et	 al.	
2007).		
This	 has	 created	 a	 second	 rift	 zone	 in	 the	 east	 (EVZ	 on	 figure	 21)	 whose	
forces	 pull	 towards	 the	 ones	 from	 the	 west.152	The	 area	 between	 the	 two	 rifting	
segments	 is	 known	 as	 the	 South	 Iceland	 Seismic	 Zone	 (SISZ)(figure	 21),	 and	 is	
characterized	by	geologists	as	a	micro	plate,	one	that	accumulates	lateral	stress	that	
is	 prone	 to	 ‘strike	 slip	 faults’	 over	 time	 (Einarsson	 2015).	 Suðurlandsskjálfti	 is	 the	
Icelandic	name	given	to	the	phenomenon	of	accumulated	micro	plate	stress	release,	
one	that	operates	at	a	particular	seismic	rhythm.	
While	 the	 last	 full	 sequence	of	Suðurlandsskjálfti	 release	occurred	between	
1896	 and	 1912,	 seismologists	 are	 operating	 under	 the	working	 assumption	 that	 a	






	 Problematically,	 the	 reinjection	 area,	 Húsmuli,	 also	 lies	 just	 to	 the	west	 of	
Hveragerði	and	 is	 the	 location	where	the	majority	of	“man-made”	earthquakes	are	
occurring.	 For	 the	 townsfolk,	 the	 idea	 that	 Orkuveita	 are	 producing	 earthquakes	
right	in	the	middle	of	this	area	has	created	a	strong	sense	of	unease	about	how	the	
rhythms	of	Suðurlandsskjálfti	are	being,	and	will	continue	to	be,	affected.	
	 As	 Aldis	 gave	 expression	 to	 above,	 nowhere	 in	 all	 of	 Hellisheiði’s	 planning	
documentation,	 including	 its	environmental	 impact	assessment,	was	there	mention	











The	 expert	 panel	 that	 was	 established	 to	 produce	 a	 report	 in	 response	 to	 “man-









Hveragerði,	 due	 to	 reinjection	 earthquakes	 at	 Húsmúli,	 have	 caused	 the	
residents	 increased	 aggravation	 and	 inconvienence.	 Although	 residents	 are	
accustomed	to	earthquakes	and	hot	spring	activity,	it	is	clear	that	recent	large	




is	 having	on	 the	 town,	 is	 clearly	 acknowledged,	 but	 the	precise	mechanism	of	 the	
relation	 only	 becomes	 clearer	 through	 a	more	 detailed	 discussion	 on	 the	 topic	 of	















creates	 thermal	 shock,	which,	 in	 effect,	 contracts	 the	 rock	matrix	 and	 reduces	 the	







It	 can	 then	 be	 deduced	 that	 in	 the	 long	 run	 reinjection	 will	 decrease	 the	




Contracting	 the	 rock	 strata	 lowers	 the	 shear	 tension	 threshold	 triggering	 more	
frequent	 events,	 but	 at	 reduced	 magnitudes.	 What	 this	 statement	 and	 its	










	 The	 expert	 panel	 are	 highlighting	 the	 temporal	 dimensions	 of	 these	
accelerating	 seismic	 rhythms.	 Through	 reinjection	 practices,	 Orkuveita	 are	 altering	
the	shear	tension	threshold,	accelerating	the	release	of	stress	that	otherwise	would	
have	occurred	 ‘naturally’	 (the	black	spaced	 line	 in	 figure	23).	Accelerating	 ‘natural’	
seismic	 rhythms	 (‘natural’	 earthquakes)(the	 red	 spaced	 line	 in	 figure	 23)	 suggests	
that	 “man-made”	 earthquakes	 are	 a	 rhythmically	 converged	 version	 of	 ‘natural’	
earthquakes.154	Another	 way	 to	 put	 this	 is	 to	 say	 that	 accelerating	 the	 earth’s	
rhythms	 makes	 earthquakes	 happen	 more	 quickly,	 and	 therefore,	 “man-made”	










The	 anthropological	 record	 is	 replete	 with	 discussions	 of	 time,	 and	 has	
supplied	two	prominent	geometric	forms	through	which	time	is	apprehended:	linear	
and	 cyclical.	 The	 former	 brings	 with	 it	 the	 image	 of	 time	 as	 an	 irreversible	














In	 his	 reflections	 on	 social	 time	 in	 The	 Elementary	 Forms	 of	 Religious	 Life	
(1995),	 Emile	 Durkheim	 is	 one	 of	 the	 first	 to	 discuss	 collective	 representations	 of	
time,	focusing	on	how	time	is	learned	at	an	institutional	level,	through	specific	rules,	






time’s	multiple	articulations.	 It	 is	Durkheim’s	emphasis	on	 institutions	as	the	nexus	
of	 temporal	 production	 that	 has	 lead	 to	 a	 more	 specific	 focus	 on	 ‘modern	 social	
time;’	economic,	political,	and	bureaucratic	representations	and	techniques	of	time	
(Bear	2014).		
While	 Laura	 Bear	 draws	 heavily	 on	 Durkheim’s	 legacy,	 she	 also	 draws	 on	
Louis	Althusser,	who	developed	a	 complex	model	of	 the	 temporalities	of	 capitalist	
society.	 Althusser	 argued	 that	 various	 institutions	 have	peculiar	 rhythms,	 and	 that	
we	should	track	the	‘intertwining	of	different	times,	i.e.,	the	type	of	dislocation	and	
torsion	 of	 the	 different	 temporalities	 produced	 by	 the	 different	 levels	 of	 the	
structure’	(Althusser	cited	in	Bear	2014:	19).		
However	 it	 is	 not	 enough	 to	 trace	 the	 diverse	 institutional	 representations	
and	 practices	 of	 time,	 suggests	 Bear,	 we	 have	 to	 track	 ‘how	 these	 produce	 social	
rhythms	and	follow	the	relationship	of	these	rhythms	to	each	other’	(Bear	2014:	19).	
















subjective	philosophical	accounts	of	 time,	namely	 that	 that	 there	 is	a	 fundamental	
separation	between	space	and	time	on	the	one	hand	and	entities,	beings	or	events	
on	 the	other.	 The	paradox	of	 the	 twin	 travellers	 is	 a	way	 for	 Latour	 to	 argue	 that	
such	a	distinction	 is	not	 in	 fact	 fundamental,	but	 that	 the	production	of	space	and	
time	 is	 made	 through	 the	 relation	 between	 ‘transportation	 and	 transformation’	
(1997:	 174).156	And	 since	 this	 relation	 differs	 in	 each	 of	 the	 travellers’	 cases,	 the	
production	of	times	and	spaces	are	also	different.157		






are	 constituted	 by	 such	 relations	 of	 movement	 and	 transformation.	 The	 entire	
Suðurlandsskjálfti	cycle	is	a	sequence	of	movements	that	transforms	the	Hengill	area	
in	 very	 significant	ways.	 But	 as	 these	 rhythms	 are	 accelerated,	 we	 are	 seeing	 the	
emergence	 of	 a	 new	 entity.	 How,	 then,	 to	 think	 about	 this	 new	 entity	 from	 a	
temporal	perspective?	
For	Latour,	we	never	encounter	 time	and	space,	but	rather	a	multiplicity	of	
















an	 extraordinarily	 complex	 mixture	 as	 though	 it	 reflected	 stopping	 points,	











This	 is	 an	 intriguing	 way	 to	 think	 about	 time.	 In	 the	 first	 citation	 we	 get	 time	
percolating	 and	 folding	 through	 thunderous	 accelerations.	 In	 the	 second,	 Serres	






it	 certain	 fixed	distances	and	proximities.	 If	 you	 sketch	a	 circle	 in	one	area,	
you	can	mark	out	nearby	points	and	measure	far-off	distances.	Then	take	the	
same	handkerchief	 and	 crumple	 it,	 putting	 it	 into	 your	 pocket.	 Two	distant	










	 	 We	know	from	geological	thinking	that	rocks,	 in	fact,	do	bend	and	fold.	The	
entire	 rock	production	cycle	 is	a	malleable	process	of	creative	destruction	as	 rocks	
circulate	through	various	cycles	of	erosion	and	transformation,	changing	form	along	
the	way.	As	we	saw	above,	earthquakes	are	part	of	such	cycles,	as	rock	under	shear	








	 	 In	fact,	as	analogical	material,	rock	 is	the	foundational	stuff	of	philosophical	
thought,	‘that	mundane	object	on	which	a	philosopher	might	perch	in	order	to	think,	
ideation’s	 unthought	 support.	 Foundation	 of	 the	 inhabited	 world	 and	 its	 most	
durable	 affordance’	 (Cohen	 2015:	 11).	 Rock	 is	 that	 which	 is	 stable	 and	 solid:	 the	
ground	that	affords	the	possibility	of	thought	and	action.	Yet	still	not	the	right	type	
of	material	for	turbulent	thinking.	
	 	 But	 under	 accelerating	 conditions	 strange	 things	 are	 happening.	 At	 Hengill	
we	 are	witness	 to	 practices	 that	 are	 speeding	 up	 normal	 geological	 processes.	 As	
thermal	 shock	 contracts	 the	 rock	 face,	 seismic	 thresholds	 are	 altered	 and	 shear	
stress	release	is	accelerated.	Such	rock	contraction	has	oftentimes	been	described	to	
me	 by	my	 geologist	 friends	 through	 the	 squeezing	 of	 a	 closed	 fist,	 indicating	 the	
effect	 that	 the	 water	 is	 having	 on	 the	 rock	 face.	 Could	 we	 not	 call	 this	 rock	
crumpling?		
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In	 earlier	 chapters	 I	 developed	 the	 idea	 of	 thresholds,	 suggesting	 that	 the	
concept	 helps	 me	 to	 think	 about	 the	 production	 of	 new	 states,	 particularly	 as	 a	
process	of	acceleration.	Sometimes	changes	 in	speed	can	effect	changes	 in	state,	 I	
argued.	 As	 we	 learned	 in	 these	 chapters,	 at	 critical	 points	 of	 acceleration	 phase	
shifting	 thresholds	 emerge	 and	 state	 changes	 occur.	 As	 fluids	 flow	 through	 the	
subterranean	 they	 can	 phase	 shift	 from	 a	 laminar	 flow	 regime,	 to	 convective,	 to	
turbulent.	 Acceleration	 generates	 these	 phase	 shifts	 through	 which	 fluids	 change	
their	 rhythm,	and	hence	their	 form.	What	we	are	seeing	here,	however,	 is	not	 the	
accelerating	rhythms	of	subterranean	fluids,	but	how	rock	crumpling	is	accelerating	
seismic	rhythms.	Let	me	return	briefly	 to	the	 image	presented	by	the	expert	panel	
(figure	 23).	 One	way	 of	 reading	 this	 image	would	 be	 to	 suggest	 that	 processes	 of	
acceleration	 are	 bringing	 time	 forward,	 relocating	 it	 in	 some	 sense.	 However,	
drawing	 upon	 Serres	 as	 inspiration	 for	 thinking	 time	 and	 extending	 it	 to	 help	me	
think	about	the	material	processes	occurring	at	Hengill,	I	want	to	suggest	that	time	is	
being	 crumpled,	 or	 folded.	 Not	 unlike	 the	 handkerchief	 analogy	 in	 which	 two	
formerly	 distant	 points	 become	 superimposed	 through	 crumpling,	 the	 distant	
rhythms	 of	 Suðurlandsskjálfti	 are	 crumpled	 and	 accelerated	 as	 time	 folds	 through	
one	 rhythmic	 configuration.	 “Man-made”	 earthquakes,	 therefore,	 are	 both	
something	 of	 the	 now,	 a	 geological	 phenomenon	 with	 disturbing	 effects,	 and	
something	of	the	future,	as	rocks,	and	time,	crumple	through	reinjection	practices.		
	 This	 section	has	 argued	 for	 a	more	material	 approach	 to	 time	 (Bear	 2016),	












As	Aldis,	 and	many	others	 in	 the	 town	have	mentioned,	 residents	have	 learned	 to	
live	with	not	just	earthquakes,	but	the	various	forms	of	geological	instability	that	are	
part	 and	 parcel	 of	 life	 in	 Hveragerði.	 During	 my	 fieldwork,	 the	 town’s	 physical	
instability	 was	 a	 discussion	 point	 that	 emerged	 quite	 frequently.	 As	 a	 tectonically	




The	whole	 town	moved	 20cms	 during	 the	 2008	 quake,	 even	 the	 hot	 springs	




Others	 talk	 of	 parts	 of	 the	 town	moving	 and	 changing	 a	 lot	 over	 time,	 stories	 of	
people	coming	down	to	their	basements	to	find	hot	steam	emanating	from	the	floor	
are,	 like	 Svenni	 and	Bee’s,	 not	 uncommon,	 as	 the	 surrounding	 landscape,	 and	 the	
town,	continues	to	move	and	change.	Asgeir,	another	resident	tells	me:	
	
	There	 used	 to	 be	 a	 ‘sprunga’	 (crack	 or	 fracture)	 running	 right	 through	 my	
garden,	right	here	(pointing	to	where	his	hedge	is	now	growing).	In	the	‘70s	we	
had	all	of	theses	hot	spring	tremors	going	on	constantly.	One	day	I	was	cycling	
down	the	street	and	 the	entire	 roadside	 fence	 just	 started	moving,	 it	was	 so	
weird.			
	




In	Hveragerði,	 these	 forces	are	contented	with	as	a	matter	of	daily	 life.	For	
example,	 the	 geothermal	 park	 in	 the	 centre	of	 the	 town	 is	 a	 site	where	 stories	of	
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shifting	grounds	and	their	effects	are	on	full	display.	As	both	a	tourist	attraction	and	











Saturday	 afternoon,	 where	 the	 conversation	 turns	 to	 Hellisheiði	 and	 earthquakes.	
Einar,	 like	many	 other	 residents,	moves	 relatively	 seamlessly	 back	 and	 forth	 from	
Suðurlandsskjálfti	to	“man-made”	earthquakes:	
	
I’ve	 experienced	 a	 lot	 of	 quakes.	 I	 used	 to	 be	 a	 documentary	 filmmaker	
working	on	volcanic	eruptions	in	active	areas,	but	the	one	from	2008,	it	left	a	
bit	of	a	mark,	and	I	still	have	some	anxiety	left	in	me	that	I	didn’t	notice	before.	
So	 every	 time	we	 have	 a	 small	 earthquake,	 we	 always	 prepare	 for	 the	 next	
one.	 We	 have	 this	 feeling,	 this	 stress	 or	 tension,	 for	 some	 time,	 maybe	
constantly,	because	a	big	one	might	come	in	a	minute	or	an	hour…..that’s	why	




Others	 from	 the	 town	 also	mix	 events	 together,	making	 connections	 between	 the	




My	wife	was	 out	 in	 our	 small	 garage	when	 the	 earthquake	 hit	 and	 a	 shelf	
packed	with	stuff	fell	against	the	door,	so	she	couldn’t	get	out.	And	she	was	
really	terrified.	 I	was	walking	through	the	house	towards	the	outdoor	when	
the	 quake	 hit.	 And	 I	 thought,	 ‘okay	 I	 will	 just	 keep	 on	 walking	 and	 walk	






Then	 we	 went	 through	 12	 sleepless	 nights	 of	 aftershocks,	 which	 was	
terrifying.	And	now	 it	 is	 very	difficult	with	 these	other	 earthquakes,	 having	
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but	then	 I	 think,	 ‘who	knows	now?’	But	still	you	always	react,	always	think,	
‘Uh,	is	this	another	one,	is	there	another	big	one	on	its	way.’	We	cannot	be	
playing	around	with	such	forces;	it	is	beyond	imaginable	what	might	happen.	




as	 the	 anticipation	 of	 a	 future	 in	 which	 “man-made”	 earthquakes	 mix	 with	
Suðurlandsskjálfti	 continues	 to	 be	 an	 ongoing	 cause	 of	 concern	 for	 residents	 of	







actually	 what	 they	 were	 doing	 by	 making	 lots	 of	 little	 earthquakes	 was	




right	 to	do	 it	now,’	and	then	there	was	 lots	of	 laughter	and	you	should	have	
seen	their	faces!!	
	
Einar’s	comment	hones	 in	on	the	temporal	 logic	being	set	out	by	Orkuveita	 in	one	
concise,	 yet	 deadly	 analogy.	 The	 explanation	 put	 forth	 by	 the	municipal	 company	
that	 they	 are	merely	 doing	 something	 that	 ‘nature’	 will	 eventually	 do	 is	 taken	 to	
task.	The	effect	of	Einar’s	comment,	according	to	many	at	the	meeting,	was	a	kind	of	
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subdued	laughter.	 Invoking	an	untimely	death	 is	 in	many	ways	stark	and	obdurate,	
but	 yet	 the	 analogy’s	 finality	 seems	 to	 have	 had	 a	 strong	 impact	 upon	 those	
assembled	at	the	meeting.		
The	 explanation	 that	 Orkuveita	 are	 accelerating	 ’natural’	 forces	 that	
otherwise	would	have	occurred	strikes	most	people	I	spoke	with	as	a	strange	way	to	
legitimate	the	ongoing	side	effects	of	geothermal	extraction.	“Death	comes	'anyway'	
but	we	don't	 speed	 it	up”	was	 the	 sentiment	 repeated	 to	me	by	many	when	 they	
recounted	 the	 events	 from	 the	 town	 hall	 meeting,	 and	 in	 particular	 Einar’s	
comments.	




concern	about	 future	seismic	activity	and	how	 it	will	affect	 life	 in	 the	 town,	as	 the	
future	 becomes	 the	 temporal	 terrain	 upon	 which	 contestations	 over	 geothermal	
energy	is	carried	out.	
A	 form	 of	 consensus	 had	 emerged	 in	 the	 town	 around	 the	 University	 of	
Iceland’s	 predictions	 that	 Suðurlandsskjálfti’s	 next	 sequence	 of	 stress	 releases	will	
most	 likely	occur	within	 the	next	 several	years	 to	decade.	But,	as	 the	 idiom	of	 the	





As	 part	 of	 the	 ‘temporal	 turn’	 in	 anthropology	 (Bear	 2016),	 ethnographers	 have	
begun	thinking	in	a	more	sustained	way	about	the	future.	Citing	Nancy	Munn’s	claim	
that	 ‘futurity	 is	 poorly	 tended	 as	 a	 specifically	 temporal	 phenomenon,’	 as	
anthropologists	 have	 viewed	 it	 in	 ‘shreds	 and	 patches’	 in	 contrast	 with	 the	 ‘close	




While	 scholars	 have	 produced	 nuanced	 descriptions	 of	 how	 people	 orient	




future	 emerges	 as	 anticipations	 inscribed	 in	 the	 present.	 In	 essence,	 the	 idea	
suggests	that	the	present	becomes	a	function	of	an	imagined	future	moment	that	is	
extended	 backwards	 in	 time	 to	 ground	 the	 current	 act.	 Kirsten	 Hastrup	 puts	 it	






academy,	and	elsewhere,	 is	oriented	 to	pre-constituted	 futures.	 In	addition,	Lakoff	
and	Collier	 illustrate	how	 regimes	of	 security	 and	 simulation	bring	 future	disasters	
into	 the	 present	 as	 part	 of	 how	we	 learn	 to	 organise	 ourselves	 for	 the	 inevitable	
disaster	they	predict	(2008).	Whether	they	come	to	pass	or	not,	these	disasters,	the	
authors	argue,	impact	on	people’s	lives.	
Nielsen’s	 intervention	 is	 to	push	this	work	 forward	by	arguing	 for	a	view	of	
anticipatory	 action	 that	 takes	 seriously	 the	 range	 of	 possible	 worlds	 that	 inform	
those	 actions.	 To	 do	 so,	 however,	 he	 suggests,	 means	 acknowledging	 that	
‘anticipation	is	not	always	oriented	towards	an	unknown	future	which	is	fixed	to	the	
present	 through	 a	 linear	 chronology.’	 His	 point	 of	 divergence	 from	 some	 of	 the	







To	make	 this	argument,	he	mobilises	Bergson’s	 suggestion	 that	 time	erupts	
as	 ‘durations,	 i.e.,	 convergences	 of	 different	 temporalities	 within	 one	 rhythmic	
configuration’	 (ibid	 2011:	 399).	 Such	 eruptions	 cannot	 be	 seen	 as	 quantifiable	
entities	which	 can	 clearly	 be	 distinguished	 from	 each	 other,	 and	 so	 it	makes	 little	
sense	 to	 categorize	 them	 through	 relative	 scales	 such	 as	 ‘before’	 or	 ‘after’	 (Ansell	
Pearson	cited	in	Nielsen	2011:	399).		
But	 let	 me	 bring	 this	 back	 to	 Hveragerði.	 For	 residents	 of	 the	 town,	 the	
necessity	of	orienting	 themselves	 towards	an	uncertain	 future	 is	nothing	new.	As	 I	
set	 out	 above,	 living	 in	 an	 earthquake	 prone	 zone	 means	 dealing	 with	 shifting	




All	 structures,	both	public	 and	private	are	built	 to	minimise	earthquake	effects,	 as	
new	 building	 code	 standards	 are	 rigorously	 imposed	 through	 funding	 schemes	 for	
ongoing	upgrades.	Interior	house	design	takes	account	of	potential	motion	through	a	
set	of	guidelines	on	household	objects,	their	form	as	well	as	their	weight,	height	and	
distance	 in	 relation	 to	other	objects.160	In	addition,	 local	 stores	supply	earthquake-
proofing	 instructions	 for	 a	 range	of	domestic	products	while	hiking	 trails,	 and	 trail	
maps	 of	 the	 surrounding	 landscape,	 come	with	 instructions	 on	 how	 to	 act	 in	 the	
event	of	rock	fall	during	earthquakes.		

















Hveragerði‘s	 socio-material	 existence	 is	 bound	 to	 the	 seismic	 rhythms	 of	
Hengill.	One	could	even	say	that	in	an	effort	to	coordinate	itself	with	the	rhythms	of	








I	 have	 described	 above.	 Suðurlandsskjálfti,	 in	 that	 regard,	 is	 not	 merely	 an	
earthquake	 prediction	 that	 people	 treat	 in	 a	 manner	 similar	 to	 say	 weather	
forecasts,	 or	 polling	 predictions,	 instead	 its	 occurrence	 as	 a	 stress	 release	
phenomenon	is	built	into	the	conditions	of	daily	life,	both	material	and	affective.		
Today,	 the	 town	 is	 geared	 up	 for	 a	 very	 specific	 type	 of	 future,	 one	 that	
resonates	with	 Suðurlandsskjálfti’s	 rhythms	 of	 stress	 release.	 The	 uncertainty	 that	
this	provokes,	while	significant,	is	a	question	of	degree,	one	regarding	the	specificity	
of	the	precise	timing,	location	and	magnitude	of	the	next	round	of	stress	release.		
	 However,	 as	we	have	 seen,	 the	 acceleration	of	Hengill’s	 seismic	 rhythms	 is	
















earlier,	 “earthquakes	 produce	 a	 genuine	 sense	 of	 the	 next	 moments	 being	
completely	open,”	and	the	ongoing	production	of	“man-made”	earthquakes	that	are	
being	felt	in	Hveragerði	are	generating	a	profound	sense	of	this	openness.		
	 However,	Orkuveita	have	 very	quickly	begun	 to	 articulate	 a	new	version	of	
the	future	that	is	compatible	with	the	continued	production	of	geothermal	energy	in	
this	 highly	 unstable	 seismic	 area.	 As	 a	 part	 of	what	 could	 be	 called	 a	 legitimation	
strategy,	 the	company	talks	openly	and	candidly	about	the	 issue	of	reinjection	and	
the	effects	that	it	is	having	on	the	town.	We	came	across	this	a	little	earlier	through	
some	 of	 the	 citations	 from	 the	 expert	 panel’s	 report	 and	 the	manner	 in	 which	 it	
acknowledges	 the	 connections	 between	what	 is	 calls	 “triggered	 earthquakes”	 and	
reinjection	practices,	citing	the	increased	aggravation	and	inconvenience	that	this	is	
bringing	to	residents	of	the	town.		
If	 we	 briefly	 return	 to	 Gunnar’s	 presentation	 to	 the	 group	 of	 visiting	
seismologists	at	the	start	of	the	chapter,	we	will	recall	his	claim	that	by	accelerating	
the	 stress	 release	 of	 Suðurlandsskjálfti,	 reinjection	 will,	 in	 fact,	 decrease	 the	
magnitude	of	 ‘natural’	earthquakes	 in	 relation	 to	what	 they	otherwise	would	have	
been.	 This,	 according	 to	 Gunnar,	 is	 evidenced	 by	 a	 drop	 in	 the	 current	 rate	 of	
occurrence	of	“man-made”	earthquakes,	which	for	him	indicates	the	release	of	most	
of	 the	 rock	 strata’s	 stress.	 While	 there	 was	 clear	 disagreement	 with	 his	 analysis	
amongst	 the	seismologists	 in	the	room,	 I	do	not	want	to	belabour	that	point	here.	
What	I	do	want	to	focus	on	is	the	way	in	which	Orkuveita	perform	a	version	of	the	
future	 that	 is	 ‘natural’	 which	 at	 the	 same	 time	 is	 articulated	 as	 somewhat	 more	
benign	 than	 it	 otherwise	 would	 have	 been.	 The	 suggestion	 is	 that	 seismic	
accelerations,	 while	 provoking	 disturbances	 now,	 will,	 quantitatively	 speaking,	
provoke	less	disturbances	vis-à-vis	a	future	that	otherwise	would	have	been.	
There	are	two	versions	of	a	possible	future	in	operation	here.	Let	us	call	the	





in	 which	 Suðurlandsskjálfti	 will	 be	 ‘smaller’	 (the	 red	 spaced	 line	 in	 figure	 23).	
		 	185	
Interestingly,	the	earthquakes	of	this	present	future	are	performed	as	being	purely	
‘natural,’	 only	 being	 lessened	 in	 degree	 of	 magnitude	 by	 human	 intervention;	 a	
Suðurlandsskjálfti	light,	if	you	will.	
	 However,	this	version,	the	present	future,	is	being	met	with	strong	resistance	
from	 residents,	 both	 in	 terms	 of	 its	 classification	 (‘natural’)	 and	 its	 impact	
(magnitude).	 As	 I	 recounted	 earlier,	 in	 discussions	with	 residents	 of	 the	 town,	 the	
connection	 points	 between	 the	 earthquakes	 of	 2008	 (Suðurlandsskjálfti’s	 latest	
incarnation),	 ongoing	 “man-made”	 earthquakes	 and	 the	 predictions	 of	 the	 next	
round	of	stress	release	of	Suðurlandsskjálfti	have	become	blurry	and	mixed	as	they	
fold	 into	 one	 another. 162 	While	 formerly	 there	 was	 uncertainty	 about	
Suðurlandsskjálfti	 –	 its	 precise	 location,	 timing,	 and	 magnitude	 –	 now	 there	 is	 a	
stronger	 sense	 of	 indeterminacy	 emerging,	 a	 sense	 of	 not	 knowing	 what	 type	 of	
earthquake	awaits	the	town.163			
	 In	 my	 analysis	 earlier,	 I	 noted	 that	 “man-made”	 earthquakes	 are	 both	
something	 of	 the	 now,	 a	 geological	 phenomenon	 with	 disturbing	 effects,	 and	
something	 of	 the	 future	 -	 accelerated	 ‘natural’	 earthquakes.	 As	 the	 time	 of	
earthquakes	crumples	and	folds,	 then	so	do	their	makeup,	as	 ‘nature’	enfolds	with	
human	 to	 become	 indistinguishable.	 As	 seismic	 rhythms	 are	 disturbed	 through	
reinjection	 practices,	 rocks,	 and	 time,	 begin	 to	 crumple	 and	 fold	 through	 the	
convergence	of	different	temporalities	within	one	rhythmic	configuration.		
As	 relations	 between	 humans	 and	 ‘nature,’	 as	 well	 as	 between	 the	 ‘past,’	
‘present’	and	 ‘future’	begin	to	percolate,	as	Serres	puts	 it	 (1995:	59),	 they	become	























depends	 upon	where	 in	 the	 town	 one	 lives,	with	 residents	 in	 the	western	 part	 of	
town,	closer	to	the	geothermal	power	plant,	being	more	vulnerable	than	others.	
	 As	 I	noted	at	 the	start	of	 the	chapter,	 the	town	was	deeply	shaken	 in	2012	
when	over	4,000	earthquakes	were	registered.	At	this	point	almost	all	of	the	motion	
felt	in	the	town	was	attributed	to	“man-made”	earthquakes.	People	quickly	learned	
how	 to	 ‘assess’	 what	 was	 “man-made”	 and	 what	 was	 not	 by	 using	 the	 Icelandic	
Meteorological	 Institute’s	 (IMI)	website,	which	correlates	 reinjection	pumping	data	
with	earthquake	location.165		
	 Ongoing	shaking,	while	 far	below	the	 levels	between	2011	and	2013,	 is	still	
occurring.	As	would	be	expected	there	have	been	a	wide	range	of	reactions	to	these	
earthquakes	within	the	town.	While	a	few	have	moved	away,	another	small	section	
have	 been	 deeply	 affected,	 seeking	 medical	 and	 psychological	 help.	 The	 more	
common	reaction,	however,	 is	one	of	resigned	acceptance	and	frustration.	But	as	 I	
have	been	 trying	 to	 show	 in	 the	 analysis	 above,	 it	 is	 very	 difficult	 for	 residents	 to	
separate	events	and	times	from	one	another	in	any	clear	manner.	
	 What	the	comments	from	residents	running	throughout	this	chapter	show	is	
that	 residual	 anxieties	 and	 memories	 from	 the	 earthquake	 of	 2008	 mix	 with	 the	
smaller	 shakings	 of	 “man-made”	 earthquakes,	 and	 the	 looming	 prospect	 of	 what	
that	might	be	triggering,	either	in	the	immediate	moment,	or	at	some	undesignated	





Suðurlandsskjálfti	 ‘light’	 -	 performed	 through	 the	 expert	 report	 and	 through	
Orkuveita’s	 public	 engagements	with	 the	 town,	with	 deep	 suspicion.	 Einar’s	 death	




such	 performances	 also	 become	 types	 of	 ‘anticipatory	 actions,’	 ones	 which,	 in	
Nielsen’s	 terms,	 attempt	 to	 legitimise	 present	 extraction	 practices	 through	 an	
imagined	 future	 that	 is	 extended	 backwards	 in	 time	 to	 ground	 these	 current	
practices.	 Anticipating	 the	 future,	 in	 this	 regard,	 becomes	 a	 form	 of	 temporal	
geopolitics	 for	 Orkuveita,	 an	 attempt	 to	 legitimise	 ongoing	 interventions	 into	 the	
volcanic	landscape.	
As	Adele	Clarke	and	her	co-authors	make	explicit,	anticipation	has	long	been	
a	 component	 of	 political	 practice;	 decolonialization,	 Marxism	 and	 feminism,	 for	
example,	 all	 rely	 on	 conjuring	 the	 possibility	 of	 new	 futures	 (2009).	 Asking	 critical	
questions	 about	 the	 forms	 that	 anticipation	 takes	 in	 varying	 settings,	 as	 both	
affective	and	material,	 is	one	form	of	doing	temporal	politics	 in	times	when	states,	
corporations	 and	 military	 complexes	 are	 increasingly	 producing	 regimes	 of	
anticipation	 (fear,	 anxiety)	 as	 a	 means	 to	 govern	 subjects	 (Orr	 cited	 in	 Adams,	
Murphy	et	al.	2009:	249).		
As	different	temporalities	converge	within	one	rhythmic	configuration	(“man-
made”	 earthquakes),	 a	 sense	 of	 the	 radical	 openness	 of	 the	 future	 has	 emerged	







































Chapter 6.  
Geopolitics: 
Settling Shaky Matters 
 
6.1:	Introduction	
Sitting	 in	 the	 local	 library,	as	 I	did	on	many	a	 rainy	day	 in	Hveragerði,	 I	overhear	a	
teenager	 talking	 to	one	of	her	 friends;	 	 “Wow,	 is	 it	an	actual	 faultline	or	 is	 it,	 like,	
made?”	 she	 asks.	 “You	 can’t	make	 a	 faultline,”	 her	 young	male	 friend	 scolds	 her,	
“this	is	Iceland,	they	have	them	here.”	
	 A	 fracture	 in	 the	 rock,	 a	 ‘sprunga’	 as	 locals	 call	 it,	 meanders	 through	 the	
entire	 building,	 the	 Sunnumörk	 mall	 (figure	 26).	 In	 2003,	 when	 the	 building	 was	
being	 constructed,	 the	 builders	 uncovered	 an	 older	 unmapped	 fracture	 below	 the	
surface.166	The	building’s	original	three	storey	plans	were	shelved	and	a	single	story	
building	was	constructed	instead,	just	to	be	on	the	safe	side.		

























	 As	our	 conversation	develops	 about	 the	 town’s	history	of	 earthquakes,	 the	
subject	 of	 “man-made”	 earthquakes	 arises	 and	 Hlíf	 remarks,	 “we	 are	 making	
earthquakes	 now.	 Is	 that	 not	 very	 strange?	 It	 really	 is	 a	 shaky	 matter.”	 Hlíf’s	





	 Hlíf’s	 characterization	 is	 the	driving	 inspiration	 for	 this	 chapter	 as	 I	 explore	
attempts	 to	 ‘settle’	 such	 “shaky	 matters.”	 Given	 the	 unexpected	 nature	 of	 these	
earthquakes,	all	parties,	the	town	council,	as	well	as	residents	of	Hveragerði,	along	
with	 Orkuveita	 and	 Reykjavík	 city	 council,	 are	 uncertain	 about	 the	 best	 way	 to	
proceed.	Life	continues	on	as	people	and	institutions	attempt	to	figure	things	out	as	




















In	my	discussion	with	Hlíf,	 as	well	 as	with	many	others	around	 the	 issue	of	 “man-





what	 I	 perceived	 to	 be	 their	 blending	 of	 ‘natural’	 and	 ‘cultural’	 forces.	 On	 many	
occasions	 I	 tried	 to	 draw	 people	 to	 speculate	 upon	 this	 blending,	 but	more	 often	





would	 settle	 an	 insurance	 claim	 in	 the	 eventuality	 that	 a	 “man-made”	 earthquake	





	 The	 previous	 chapter	 examined	 the	 relationship	 between	 the	 residents	 of	




way	 to	make	 particular	 claims	 about	 the	 legitimacy	 of	 volcanic	 interventions.	 But	
such	claims	are	not	the	only	ones	in	operation.	








a	 more	 lateral	 approach	 I	 will	 focus	 on	 claims	 and	 settlements	 as	 performative	
processes	 that–while	 doing	 insurance	 work–also	 do	 additional	 category	 work,	 as	
versions	of	‘nature,’	and	human	are	performed	and	legitimised.		
In	 trying	 to	 come	 to	 terms	 with,	 and	manage,	 these	 new	 entities,	 varying	
actors	give	competing	accounts	of	how	these	entities	have	come	about,	articulated	
primarily	 through	 the	 language	 of	 “making”	 and	 “triggering.”	 These	 accounts	
perform	 specific	 ‘cuts’	 in	 an	 effort	 to	 both	 locate	 and	 allocate	 responsibility.	 In	
essence,	 the	various	parties	are	trying	to	 figure	out	how	to	settle	 these	very	shaky	
matters.	
While	 the	 conflict	 over	 geothermal	 energy	 in	Hengill	 is	 new,	 the	 entangled	
relations	between	the	earth’s	forces	and	energies,	and	human	inhabitants	in	Iceland	
have	 long	predated	such	conflict.	As	we	saw	 in	 the	 introductory	chapter,	since	the	
earliest	 arrivals	 to	 the	 island,	 the	 inhabitants	 and	 the	 earth	 have	 been	 bound	






Insurance	 related	 to	 earthquakes	 in	 Iceland	 is	 governed	 through	 the	 Iceland	
Catastrophe	 Insurance	 (ICI).	 The	 ICI	 was	 established	 in	 1975	 by	 a	 special	 act	 of	
parliament	 and	 covers	 all	 catastrophic	 perils	 arising	 from	 what	 are	 considered	




around	 the	cluster	of	 islands	known	as	 the	Westman	 Islands,	 located	 just	 south	of	






the	 island	 of	 Surtsey	 (Devil’s	 Island)	was	 born	 as	 lava	 burst	 through	 the	 sea	 floor	





As	 a	 response	 to	 such	 events,	 catastrophe	 insurance	 has	 become	 one	
settlement	mechanism	for	Icelanders	in	their	relationship	with	‘natural’	forces.	Such	
insurance	 is	 a	 practical	way	 of	 coming	 to	 terms	with	 the	 excessiveness	 that	 these	
relationships	produce.	Operating	through	the	state,	ICI	can	be	thought	of	as	a	way	to	
mitigate	some	of	the	burdens	that	come	with	such	excessive	relations.	
	So	how	 to	 think	 about	 insurance	beyond	 its	 purely	 financial	 connotations?	
While	anthropology	is	full	of	accounts	of	how	societies	deal	with	unfortunate	events	
(Evans-Pritchard	1940,	Evans-Pritchard	1976),	it	is	Mary	Douglas	who	brings	the	idea	
of	 insurance	 into	 discussions	 of	 non-western	 gift	 economies.	 In	 Risk	 and	 Blame,	
Douglas	talks	about	how	gift	giving	and	extensive	support	networks	work	to	obligate	
groups	 in	various	ways,	and	 in	particular	how	they	operate	as	a	means	of	avoiding	
neglect	 and	 transgression	 in	 difficult	 times.	 Such	 circumstances	 are	 routinely	
circumvented	 through	 these	 obligations	 which	 work,	 as	 she	 puts	 it,	 as	 a	 type	 of	
‘social	insurance’	(1994).	
In	 other	 earlier	 studies,	 if	 and	 when	 researchers	 looked	 to	 insurance	 as	 a	
topic	 strictly	 beyond	 finance,	 they	 often	 turned	 to	 the	 issues	 of	morality	 that	 it	 is	
bound	up	with	(Zelizer	1978,	Zelizer	1979).	So	while	the	concept	of	insurance	is	not	
new	 in	 anthropological	 discussions,	 emerging	 as	 it	 does	 at	 the	 intersection	 of	
multiple	 debates	 around	misfortune,	 economics,	 gifts	 and	morality,	 it	 has	 in	more	
recent	 times	 become	 a	 focused	 object	 of	 study	 in	 and	 of	 itself.	 In	 this	 more	
contemporary	 work,	 there	 is	 an	 attempt	 to	 think	 insurance	 as	 a	 part	 of	 wider	
discussions	within	the	anthropology	of	finance,	credit	and	crisis.		
In	 this	 literature,	 insurance	 is	 seen	 as	 a	 technology	 of	 risk	 management,	
where	 risk	 is	 the	 mathematical	 probability	 of	 dealing	 with	 uncertainty	 (Golomski	






for	 the	 production	 of	 futurity,	 one	 through	 which	 people	 can	 imagine	 and	
materialise	a	future	that	is	both	planned,	and	at	the	same	time	contains	something	
beyond	what	 is	 planned	and	managed.	 In	 terms	of	 the	 language	 I	 used	 in	 the	 last	




collective	 effort	 -	 the	 compulsory	 payment	 of	 a	 nationwide	 fee	 through	 a	 state	
agency	 -	 some	of	 the	 risks	of	 living	with	volcanic	 forces	are	dispersed	 through	 the	
distribution	of	responsibility	for	their	potentially	harmful	effects.		
Insurance	 is,	 in	 many	 ways,	 a	 banal	 topic	 in	 the	 lives	 of	 most	 ordinary	
Icelanders,	 consisting	 as	 it	 does	 of	 somewhat	 tedious	 engagements	 with	 overly	
bureaucratized	modes	 of	 interaction,	 form	 filling	 and	 the	 like.	 As	 such	 it	 tends	 to	
remain	under	 the	 radar	of	 topical	 conversation.	However,	 on	occasion,	 it	 emerges	





In	 the	 aftermath	 of	 the	 earthquake	 residents	 with	 claims	 to	make	 went	 through,	















around,	 and	 practices	 involved	 in,	 the	 settling	 of	 insurance	 claims	 has	 become	 a	
common	 register	 for	 thinking	 about	 other	 questions;	 in	 particular	 questions	 of	
responsibility	in	the	face	of	uncertainty.	
Making	 insurance	 claims	 generates	 particular	 questions	 of	 responsibility.	 In	
the	 above	 case,	 the	 question	 is	 one	 of	where	 responsibility	 for	 the	 earthquake	 in	




they	 are	 answerable	 or	 accountable	 for	what	 has	 happened;	 they	 have	 an	 ethical	
duty	 to	 respond.	 The	 claim	 is	 then	 settled	 under	 the	 terms	 that	 the	 insurance	
contract	 specifies;	 responsibility	 is	 thereby	 located	 (cause/agency)	 and	 allocated	
(held	accountable).	
So	 while	 these	 insurance	 claims	 generate	 a	 double	 sense	 of	 responsibility,	
they	 also	 generate	 further	 claim	 making	 practices.	 When	 claims	 are	 made	 for	





While	 the	 classification	 of	 the	 ‘natural’	 and	 the	 human	 as	 clearly	
distinguishable	entities	has	a	long	history	in	Iceland,	in	more	recent	times	it	has	been	
partially	 upheld	 through	many	 years	 of	 such	 claim	making	 practices.	 The	 broader	
settlement,	 until	 now,	 has	 been	 one	 where	 state	 responsibility	 has	 hinged	 upon	












come	anyway,	that	 it	 is	 just	a	matter	of	time,	and	the	 insurance	people	say	
that	the	quakes	are	not	natural	catastrophes,	while	we	are	left	in	the	middle	
wondering	what	to	do.	We	don’t	know	where	we	stand.	When	nature	does	
something,	 the	catastrophe	 insurance	pays,	but	 [they	will]	not	 [pay]	 if	men	




made”	 earthquakes,	much	 to	 the	 consternation	 of	 Orkuveita.172	For	 the	 ICI,	 these	
earthquakes	do	not	 fit	 the	 category	of	 ‘natural	 catastrophe’	 that	 the	 revised	1992	
Iceland	 Catastrophe	 Act	 (55/1992)	 specifies.173	So	 while	 the	 ICI	 claim	 that	 these	
earthquakes	are	not	‘natural,’	Orkuveita,	as	Gardar	reminds	us,	claim	they	are	simply	
accelerating	 ‘natural’	 forces.	 Gardar,	 like	many	 in	Hveragerði,	 feels	 trapped	 in	 the	
middle,	 of	 not	 knowing	 where	 to	 stand	 between	 competing	 versions	 of	 what	
constitutes	the	‘natural.’	
	 All	 other	 cases	 of	 ‘natural’	 catastrophe	 -	 eruptions,	 avalanches,	 landslides,	
and	 floods	 -	 are	 seen	 as	 relatively	 uncontroversial.174	As	 such	 the	 ICI	 are	 used	 to	












was	 little	 to	 no	 discussion	 about	 where	 responsibility	 for	 the	 earthquake	 lay.	
‘Natural’	forces	were	clearly	considered	the	locus	of	action,	and	discussions	around	




an	 effect	 on	 the	 stress	 pattern	 release	 of	 both	 the	 2000	 and	 the	 2008	






are	 accelerating	 ‘natural’	 forces	 through	 reinjection.	 So	 what	 is	 being	 performed	
here	is	an	account	of	events	that	is	not	quite	human,	but	at	the	same	time,	not	quite	
natural.	 The	 version	 of	 ‘natural’	 arising	 here	 is	 somewhat	 different	 to	 prior	
earthquakes;	it	is	not	purely	‘natural,’	but	a	more-than-natural	account	of	action.		
The	 implication	 of	 the	 ICI	 response	 to	 claim	 making	 for	 these	 new	






In	 Chapter	 Five	 I	 introduced	 a	 report,	 Procedures	 for	 Induced	 Seismicity	 in	
Geothermal	Systems,	produced	in	2012	as	a	response	to	the	intensification	of	“man-








terms	of	actual	causal	evidence	for	which	type	of	quake	 it	 is,	 it	doesn't	seem	
possible	to	distinguish.		
	







to	 be	 demonstrated,	 what	 is	 more	 complex	 is	 assigning	 agency	 in	 the	 process	 of	
earthquake	 activation.	 In	 both	 interviews	 that	 I	 conducted	 with	 the	 expert	 panel	
members,	and	in	the	report	as	a	collective	work,	the	committee	take	the	ICI	to	task	
on	 the	 question	 of	 responsibility.	 They	 invoke	 a	 skiing	 analogy	 to	 outline	 their	
position:	
	
What	 is	 occurring	 can	 be	 compared	 to	 an	 avalanche	 that	 occurs	 as	 a	 skier	
skies	 down	 a	 mountainside.	 Would	 the	 ICI	 deny	 claims	 of	 damage	 that	
resulted	from	such	a	scenario	and	put	the	onus	onto	the	skier	who	triggered	
the	avalanche?	It	is	not	acceptable	for	the	sufferers	of	damage	resulting	from	
triggered	 earthquakes	 or	 the	 energy	 company	 responsible	 for	 reinjection,	
that	 there	 is	 no	 clear	 policy	 of	 who	 bears	 the	 liability	 of	 possible	 damage	
(Bessason,	Ólafsson	et	al.	2012:	89).	
	
Here	 Orkuveita	 make	 an	 interesting	 move.	 By	 delimiting	 their	 responsibility	 to	
reinjection,	 they	 acknowledge	 the	 ‘known	 relation’	 between	 reinjection	 practices	
and	incidences	of	earthquakes.	However,	they	add	to	this	account	through	the	skiing	
analogy,	 locating	 their	 actions,	 and	 hence	 their	 responsibility	 as	 a	 secondary	















The	 former,	 “triggering,”	 provokes	 an	 image	 of	 the	 activation,	 under	 certain	




As	 such,	 I	 find	myself	 in	 an	 ethnographic	 dilemma	about	 the	nature	of	 the	
terms	being	used.	Matei	Candea	(2011),	in	a	similar	bind,	reflects	upon	the	ways	in	
which	 schoolteachers	 in	 Corsica	make	 a	 split	 between	 the	 non-political	 classroom	
and	 the	 political	 world	 outside.	 Being	 analytically	 groomed	 in	 a	 post	 Foucaultian	
perspective,	 Candea	 has	 trouble	 reconciling	 his	 own	 understanding	 of	 power	 (as	
micro	 and	 distributed),	with	 the	 understanding	 of	 his	 schoolteachers	who	make	 a	
separation	 between	 domains	 that	 are	 political	 and	 others	 that	 are	 non-political.	
Candea	ponders	further;	even	if	there	is	a	non-political	space,	as	his	teachers	claim,	
such	a	space	has	to	be	produced,	and	in	this	sense	it	is	also	a	type	of	political	act.	
Candea	 raises	 the	question	of	 how	 to	 take	 the	 categories	our	 interlocutors	
use	 seriously,	 while	 at	 the	 same	 time	 remaining	 sensitive	 to	 the	 knowledge	
production	 of	 ones	 discipline(s).	 Borrowing	 from	 Latour,	 one	 possible	 answer	 for	













the	 accounts	 of	 others	 (Candea	 2011,	 Viveiros	 de	 Castro	 2011,	 Holbraad	 2012,	
Pedersen	2012)	
While	I	do	not	think	it	is	necessary	to	regurgitate	the	rich	accounts	from	the	
above	 authors,176	one	 central	 point	 of	 reflection	 seems	 to	 be	 about	 the	 ways	 in	
which	we	can	hold	open	moments	of	analytic	potential.	The	question	becomes	how	
to	 take	 the	 accounts	 of	 others	 seriously	 in	 ways	 that	 do	 not	 sweep	 them	 aside	
through	 a	 particular	 ingrained	 repertoire	 of	 concepts	 and	 analysis	 bound	 up	 with	
Western	metaphysics.		
While	 ‘taking	seriously’	does	not	of	course	suggest	taking	 literally,	or	taking	
sides	 when	 faced	with	 competing	 claims,	 what	 I	 am	 faced	with	 is	 two	 competing	
claims,	one	of	which	 resonates	more	 loudly	with	my	own	sensibilities.	With	 this	 in	
mind,	one	way	of	moving	forward	then,	as	I	intimated	earlier,	is	to	work	a	little	more	
laterally.	 This	 means	 taking	 what	 otherwise	 might	 be	 thought	 of	 as	 an	 empirical	
process,	 such	 as	 insurance	 claims	 and	 settlements,	 and	 figuring	 out	 what	 other	
angles	of	analytical	potential	I	can	develop.		
Thinking	 laterally	 allows	 me	 to	 focus	 on	 claims	 and	 settlements	 as	
performative	processes	that	do	certain	types	of	work	within	the	realm	of	insurance,	
but	at	the	same	time	open	up	for	another	mode	of	analysis;	one	that	allows	me	to	
investigate	 the	 ways	 in	 which	 versions	 of	 the	 ‘natural’	 and	 the	 human	 are	 also	







However,	with	 the	production	of	new	earthquakes,	 comes	new	claims,	 and	
these	claims	are	far	from	settled.	What	I	would	like	to	do	in	the	next	section	of	the	
chapter	is	to	laterally	explore	such	claims	by	the	varying	parties	as	they	take	account	
of	 these	 new	 earthquakes	 (“triggered”	 or	 “man-made”)	 and	 the	 unexpected	










also	 quick	 to	 point	 out	 that	 this	 did	 not	 have	 to	 be	 in	 reference	 to	 intentions,	 or	
indeed	anything	mental	at	all	(1987).	
Despite	 such	 prescient	 warnings,	 in	 the	 hands	 of	 the	 practice	 theorists	
(Ortner	2006),	agency	came	to	be	conceived	as	the	autonomy	of	persons	in	relation	






the	 full	 control	of	 consciousness,	but	 should	 rather	be	 felt	 as	 a	node,	or	 a	 knot;	 a	






sees	 it,	 is	 ‘borrowed,	 distributed,	 suggested,	 influenced,	 dominated,	 betrayed,	
translated’	(ibid	:	46).	
In	 any	account	of	what	happens,	we	 can	never	be	 certain	who,	or	what,	 is	
making	things	happen.	But	we	give	accounts	nonetheless,	as	some	form	of	expected	






entity	 in	 the	 world	 is	 a	 name	 given	 to	 the	 actions	 that	 entity	 performs;	 that	 is,	
performance	precedes	 the	designation	of	a	series	of	competences	 that	each	entity	
will	eventually	come	to	be	known	by.	It	is	only	at	a	later	point,	according	to	Latour,	
that	 these	 positions	 are	 reversed	 as	 competences	 begin	 to	 precede	 performances	
(Latour	and	Woolgar	1986).	
In	 later	 work,	 Latour	 talks	 of	 the	 contradictory	 morphisms–shapes	 or	
agencies–that	scientists,	engineers	and	even	novelists	have	to	take	account	of	in	the	
anthropocene,	as	they	explore	the	shape	of	unknown	actants	before	they	stabilise	as	
recognized	 actors	 (2014:	 12).	 Before	 they	 become	 these	 recognizable	 entities–
whether	 they	 be	 characters	 in	 a	 novel,	 scientific	 concepts,	 technical	 artefacts	 or	
natural	 features	 –	 they	 are	 all	 part	 of	 what	 he	 calls	 a	 ‘metamorphic	 zone’	 (ibid	
2014:13);	a	 time	and	space	of	comingling	before	agencies	are	designated	as	either	
‘natural’	or	‘cultural.’		
While	 Latour’s	 work	 helps	 me	 to	 think	 through	 the	 emergence	 of	 new	
entities	 through	the	 idea	of	comingling	agencies,	 I	want	 to	draw	Marilyn	Strathern	








interpretation,	must	have	a	point	 she	 continues:	 it	must	be	enacted	as	 a	 stopping	
place.	
	 Borrowing	the	term	 ‘cutting’	 from	Derrida,	Strathern	asks	us	 to	 think	about	
the	ways	in	which,	for	example,	the	force	of	the	law	cuts	into	the	limitless	expanse	of	
justice,	 reducing	 it	 and	 rendering	 it	 expressible,	 creating	 in	 the	 legal	 judgement	 a	
manipulable	 object	 of	 use	 (ibid:522).	 Another	 example	 of	 making	 cuts	 occurs	
through	the	notion	and	performance	of	property.	Strathern	talks	about	the	ways	in	
which	 patents	 for	 medical	 technologies	 are	 developed,	 remarking	 that	 any	 one	
‘invention’	is	only	made	possible	by	the	field	of	knowledge	which	defines	a	scientific	
community.	While	 the	 social	 networks	 are	 long,	 patenting	 is	what	 truncates	 them	
(ibid	 :	524).	Cutting,	 therefore,	 is	a	way	of	bounding,	or	 truncating	what	otherwise	
could	be	an	endless	 series	of	agencies,	 it	 is	a	performative	practice	 through	which	
some	things	come	to	belong	while	others	are	excluded.		
	 In	Hengill	what	we	are	seeing	 is	 the	emergence	of	new	earthquake	entities	
whose	forces,	or	agencies	(that	which	is	making	it	happen),	are	still	in	the	process	of	
being	 designated	 as	 either	 ‘natural’	 or	 ‘cultural.’	 Through	 their	 respective	 claims,	
each	of	 the	 recognized	actors	with	 something	at	 stake	 in	 the	 issue	 (Orkuveita,	 the	
expert	 panel,	 ICI,	 and	 local	 residents)	 are	making	 a	 particular	 cut	 into	 the	ways	 in	
which	 these	 entities	 are	 seen	 to	 be	 arising,	 as	 some	 agencies	 come	 to	 belong	 to	
particular	accounts	and	others	are	excluded.	This	 is	one	 reason	why	 there	 is	 still	a	
range	of	names	being	used	to	designate	these	agencies.	While	locals	refer	to	them	as	
“man-made”	 earthquakes,	 as	 do	 geologists	 in	 informal	 conversations,	 the	 term	
‘induced	seismicity’	is	what	appears	on	the	title	of	the	expert	report.	
However,	 the	description	of	 these	agencies	 that	appear	within	 the	detail	of	
the	 report	 adds	 a	 layer	 of	 ambiguity	 to	 committee’s	 own	 chosen	 designation.	
Induced	 seismicity,	 as	 they	 describe	 in	 geological	 detail	 in	 the	 report,	 is	 closely	
aligned	 with	 both	 fracking	 and	 Enhanced	 Geothermal	 Systems	 (EGS)	 (Bessason,	
		 	204	
Ólafsson	 et	 al.	 2012:	 62).177	Within	 these	 operations,	 highly	 pressurized	 water	
introduces	 large	 quantities	 of	 extra	 energy	 into	 the	 system.	 It	 is	 this	 extra	 energy	
that	can	fracture	the	rock	and	induce	a	seismic	response.178		
As	we	learned	in	the	last	chapter,	it	is	not	the	introduction	of	extra	energy	in	
the	 system	 through	highly	pressurized	 reinjection	water	 that	 the	expert	panel	 and	
Orkuveita	 say	 is	 the	 issue	 at	 Hellisheiði,	 but	 thermal	 shock	 from	 the	 water	





left	 the	 Icelandic	 geological	 community	 scrambling	 for	 explanations.	 The	 term	
‘induced	 seismicity’	 is	 commonly	 used	 in	 US	 geological	 literature	 as	 it	 relates	 to	
Enhanced	 Geothermal	 Systems	 (EGS)	 and	 fracking	 processes,	 and	 several	 of	 the	
committee	 members	 acknowledged	 to	 me	 that	 this	 literature	 was	 their	 point	 of	
departure	 in	 trying	 to	 understand	 what	 was	 happening.	 The	 term	 ‘induced	
seismicity’	was	an	opening	gambit	that	‘stuck,’	possibly	as	a	basis	of	comparison.	As	
the	 report	 develops	 and	 the	 specificity	 of	 the	 Icelandic	 situation	 emerges	 more	
clearly	 in	 its	pages,	 “triggering”	becomes	 the	more	dominant	 term.	Despite	 such	a	
redescription	 in	 the	 report	 from	 ‘inducing’	 to	 ‘triggering,’	 its	 title	 still	 remains	
Procedures	 for	 Induced	Seismicity	 in	Geothermal	Systems	 (Bessason,	Ólafsson	et	al.	
2012).	















of	 earthquake	 is	 destabilising	 the	 familiar	 ways	 of	 ‘cutting’	 into	 such	 events	 that	
produce	accounts	that	fit	with	existing	categories	(human	and	‘nature’).	
Each	of	 the	 respective	 claims	makes	a	cut	 in	 such	a	 chain	of	 events	 a	 little	
differently.	By	cutting	relations	at	the	‘known’	(the	relationship	between	reinjection	
and	 earthquake	 location),	 the	 ICI	 look	 to	 one	 particular	 antecedent	 of	 these	
earthquakes	 -	 Orkuveita’s	 reinjection	 practices	 –	 as	 that	 which	 is	 making	 things	




a	 little	 more	 complicated.	 While	 they	 acknowledge	 responsibility	 for	 reinjection	
practices,	their	responsibility	for	the	new	earthquakes	is	somewhat	more	diluted.	By	
analogising	 their	 agency	 with	 that	 of	 a	 skier,	 Orkuveita	 and	 the	 expert	 panel	 are	
cutting	 into	 the	 chain	 of	 events	 in	 a	 way	 that	 distributes	 agency	 in	 a	 manner	
unfamiliar.	 While	 humans	 are	 active	 to	 a	 particular	 degree	 through	 reinjection	
practices,	 they	 are	 “triggering”	 forces	 that	 would	 have	 occurred	 sometime	 in	 the	
future,	accelerating	them	into	the	present,	suggestive	of	a	form	of	conjoined	agency.		
In	their	accounts	of	how	they	are	“triggering”	earthquakes,	Orkuveita	do	not	
cut	 relations	 at	 the	 ‘known’	but	 foster	 an	alternative	 ‘temporal	 rhythm	 for	 action’	
(Latour	2013:	130).	While	the	ICI	looks	to	the	antecedent	of	the	earthquakes,	that	is,	
to	 the	past,	Orkuveita	 look	partly	 to	 the	 future,	 as	 these	 accelerated	 agencies	 are	
allowed	in	as	part	of	the	action.		
Anthropologist	 Carol	 Greenhouse	 is	 one	 scholar	 who	 advocates	 thinking	





















As	 Strathern	 has	 suggested,	 thinking	 about	 the	 ways	 in	 which	 people	 allocate	
causality	 and	 responsibility	 to	 one	 another	 is	 an	 important	 task	 (1987).	 Under	
accelerating	 conditions	of	environmental	 change	 this	 task	has	become	 increasingly	
more	 complex.	 As	 I	 mentioned	 in	 the	 introduction	 chapter,	 the	 very	 term	
anthropocene	 is	 itself	 one	 that	 assigns	 responsibility	 for	 environmental	 change	 to	
the	 anthropos	 (human)	 on	 a	 planetary	 scale	 (Chakrabarty	 2009,	 Alberts	 2011,	
Pattberg	 and	 Zelli	 2016).	 I	 noted	 how	 criticism	 of	 the	 term	 focuses	 on	 how	 it	
collapses	 distinctions	 across	 region,	 ethnicity,	 age,	 gender,	 and	 class	 (Malm	 and	
Hornborg	2014,	Moore	2015),	as	 the	anthropos	 re-emerges	at	a	planetary	scale	 to	
claim	responsibility	for	a	series	of	global	effects	that	only	a	small	proportion	of	the	
population	 have	 contributed	 to.	 Here,	 again,	 a	 double	 sense	 of	 responsibility	 is	
evident;	holding	planetary	humans	accountable	on	one	scale	 implies	 the	agency	of	
all	humans	on	another.		





question	 mark	 over	 our	 ability	 to	 act	 effectively	 in	 the	 future.179	While	 locating	
responsibility	with	 the	anthropos	on	such	a	planetary	scale	might	be	a	satisfactory	





insurance	 industry	 is	 a	 primary	 site	 that	 exemplifies	 the	 messy	 realities	 of	 the	




to	an	action	and	settling	on	one,	or	some,	of	 them.	 In	 this	 sense	 it	 is	a	practice	of	




	 In	 a	 recent	 book	 on	 ethics	 and	 anthropology,	 James	 Laidlaw	 draws	 on	 a	
typology	 of	 meanings	 of	 responsibility	 through	 the	 work	 of	 Bernard	 Williams;	
responsibility	as	cause	(what	made	something	happen),	 intention	(was	the	state	of	
affairs	intended	or	not),	state	(the	question	of	the	state	of	mind	or	condition	of	the	
actor)	 and	 response	 (who	 has	 to	 do	 something	 about	 it).	 While	 there	 are	 clear	
problems	 with	 such	 a	 typological	 approach,	 Laidlaw	 does	 suggest	 that	 these	 four	
categories	are	not	always	weighted	or	 related	 to	each	other	 in	 the	same	way,	and	
that	events	 in	 life	are,	of	course,	more	complex	and	messy	than	Williams’	typology	
suggests	(Laidlaw	2013:	189).	J.L.	Austin’s	examination	of	excuses	is	one	interesting	
thread	 that	 Laidlaw	 draws	 upon,	 in	 which	 Austin	 talks	 about	 the	many	 situations	









also	 draws	 out	 the	 complex	 relationship	 between	 responsibility	 and	 action	 by	
pointing	to	the	centrality	of	ethical	evaluations	in	any	assessment	of	what	happens,	
and	 why	 things	 happen.	 Ethical	 judgements	 about	 the	 nature	 of	 an	 action	 are	
implicated	 in	 locating	 and	 allocating	 responsibility	 for	 such	 an	 action.180	Upon	
allocating	responsibility,	a	 response	 is	most	often	demanded.	But	what	happens	 in	
situations	where	responsibility	cannot	be	allocated?		
As	 we	 have	 learned,	 the	 claims	 being	 made	 in	 relation	 to	 “man-made”	
earthquakes	 at	 Hengill	 remain	 unsettled,	 in	 both	 senses	 of	 the	 term	 as	 I	 have	




that	 interferes	 with	 both	 more	 traditional	 definitions	 of	 agency	 (its	 temporal	
trajectory)	as	well	as	the	distinction	between	humans	and	‘nature.’	Being	not	quite	
human,	but	yet	not	quite	natural,	such	more-than-natural	accounts	of	action	are	still	
not	 acceptable	 to	a	 traditional	 institution	 such	as	 the	 ICI.181	In	 rejecting	 the	 claims	
being	made,	the	ICI	do	not	take	a	position	on	Orkuveita’s	responsibility,	they	simply	
say	 that	 the	 state	 is	 not	 accountable	because	 the	earthquakes	 are	not	 ‘natural’	 in	
their	 definition	 of	 the	 term.	 In	 Laidlaw’s	 terms,	 an	 ethical	 evaluation	 about	 the	
nature	of	the	action	is	enfolded	within	the	action.	When	‘natural’	forces	are	deemed	
to	 have	 acted,	 a	 history	 of	 ethical	 relations	 between	 the	 people	 of	 Iceland	 and	





















non-human	actors,	 I	want	 to	draw	briefly	on	some	of	 the	work	of	Astrid	Schrader.	
Schrader,	in	analysing	an	on-going	scientific-political	controversy	over	the	toxicity	of	
a	 fish-killing	 microorganism,	 explores	 the	 relationship	 between	 responsibility	 and	
nonhuman	contributions	to	agency	in	experimental	practices	(2010).	
	 Drawing	 upon	 Karen	 Barad’s	 work	 on	 ‘agential	 realism,’182	Schrader	 argues	
that	 in	 experimental	 setups	 different	 cuts	 between	 ‘objects	 and	 measurement	
agencies	 establish	 different	 phenomena.’	 Responsibility	 in	 experimental	 setups,	
then,	entails	accounting	for	the	practices	that	enact	a	specific	cut	such	that	‘objects-
in-phenomena	 become	 determined,’	 that	 is,	 a	 cut	 through	 which	 objects	
‘materialise’	and	‘matter’	(ibid	:	285).	Scientific	practices,	in	this	sense,	are	meaning-
making	 practices	 that	 require	 accountability	 to	what	 comes	 to	 exist;	 responsibility	




fish	 is	 enacted	 impacts	 upon	 what	 it	 comes	 to	 be,	 and	 temporalization	 is	 an	
important	 part	 of	 such	 enactments.	 Various	 laboratory	 practices	 have	 enacted	
different	 kinds	 of	 object	 -	 the	 atemporal	 genetic	 fish-killer,	 the	 fluid	 object	 of	
reproductive	processes,	and	a	phantom	–	exhibiting	various	degrees	of	responsibility	
in	enabling	or	disabling	 responsiveness	 (ibid	 :	298).	 In	enacting	 the	 fish-killer	as	an	
atemporal	object,	scientists	erase	its	means	of	variation	under	altered	experimental	






		 Elsewhere	 Schrader	 develops	 the	 above	 line	 of	 thought;	 arguing	 that	
accounting	 for	 such	 cutting	 practices	 requires	 ‘attention	 to	 the	 agencies	 of	 the	
object	of	study,	to	maintaining	their	ability	to	respond.’	Responsibility,	in	this	sense,	
is	not	about	a	particular	type	of	response,	but	an	enabling	of	responsiveness	within	
experimental	 settings	 (ibid	 :	 285).	 Here,	 responsibility	 hinges	 on	 response-ability,	
that	is,	how	agencies	are	taken	into	account	(ibid	:	279).	In	the	case	of	the	killer-fish,	
responsibility	 is	 the	 ability	 for	 the	 microorganism	 to	 respond.	 While	 for	 Laidlaw	
response	is	an	effect	that	occurs	after	responsibility	has	been	allocated,	for	Schrader	
the	ways	 in	which	 responses	are	made	and	 taken	 into	account	 is	what	 constitutes	
responsibility.	
	 While	 it	 is	 a	 little	 risky	 to	 take	 insights	 generated	 within	 experimental	
scientific	 setups	 and	 apply	 them	 to	 experiments	 in	 the	 landscape,183	I	 do	 think	
response-ability	 is	 a	 helpful	 term	as	 a	way	 of	 asking	 how	actors	 are	 continuing	 to	
take	account	of	the	varying	human	and	non-human	agencies	at	Hengill,	particularly	
as	 responsibility,	 in	 insurance	 terms,	 remains	unsettled.	As	we	 leaned	above	while	







between	 872	 and	 1272	 is	 designated	 the	 ‘Settlement	 Period,’	 the	 name	 refers	 to	
more	than	 just	 the	time	when	the	 first	 families	came	to	these	 lands	and	settled	 in	
the	south	and	south	western	parts	of	the	country.	As	I	discussed	in	the	introductory	
chapter,	 the	 term	 settlement	 also	 holds	 within	 itself	 a	 reference	 to	 the	 types	 of	








a	 long	non-violent	process	of	 gaining	 constitutional	 recognition.	As	we	also	 saw	 in	
the	introduction,	volcanic	landscapes	played	a	particular	role	in	the	development	of	
this	brand	of	nationalism,	as	the	unsettled	spirit	of	geological	power	was	transferred	





in	 the	 previous	 chapter.	 The	 most	 prominent	 questions	 being	 discussed	 at	 this	
meeting	 were	 ones	 of	 responsibility,	 which	 while	 remaining	 unsettled	 for	 all	 the	









The	 town	are	not	 fighting	 the	energy	 company	as	 such;	after	all,	 the	energies	and	








expert	 committee,	 segments	of	which	 I	 have	already	analysed	 in	detail,	 paved	 the	
way	for	further	discussions	about	how	to	make	a	settlement	that	the	varying	parties	




I	 will	 discuss	 in	 detail	 in	 the	 next	 chapter)	 such	 settlements	 do	 not	 occur	 as	 one	
moment	 of	 contractual	 agreement	 between	 various	 groups.	 Neither	 are	 they	 a	
question	 of	 halting	 production.	 The	 city	 of	 Reykjavík	 is	 far	 too	 invested	 in	 the	
Hellisheiði	 Geothermal	 Power	 Plant,	 both	 financially	 and	 politically,	 for	 this	 to	 be	
even	discussed	as	a	possibility.		
But	 it	 is	 not	 only	 on	 financial	 and	 political	 grounds	 that	 the	 argument	 for	
halting	production	has	not	gained	any	traction.	There	is	also	a	compelling	geological	




changing	 some	 of	 the	 parameters	 of	 reinjection,	 mostly	 by	 adjusting	 the	 water’s	
pressure	 and	 temperature.	 But	 these	 responses	 only	 aggravated	 the	 situation	 as	
seismicity	increased	up	to	a	level	of	4,600	registered	events	within	six	months.	Once	
such	 volcanic	 interventions	 get	 under	 way	 and	 the	 landscape	 beings	 to	 respond	
through	seismic	events,	 it	 is	extraordinary	difficult,	or	at	 least	 too	risky,	 to	unwind	
them.		
The	geoscience	team	characterised	this	 in	 layman’s	terms	for	my	benefit	as	
“not	 fiddling	 with	 the	 buttons	 too	 much.”	 Learning	 the	 lessons	 from	 2011-12,	
steadiness	and	consistency	have	become	 the	 strategy	of	 choice.	While	not	making	
any	 sudden	 changes	 to	 production	 parameters	 can,	 and	 has,	 significantly	 reduced	
earthquake	 intensity	 over	 the	 last	 two	 years,	 “triggered”	 earthquakes	 continue	
nonetheless.	This	is	because	there	is	always	a	need	to	interrupt	normal	operational	
parameters,	whether	 due	 to	 the	many	 and	 various	 forms	 of	 breakdowns	 that	 can	
occur	 during	 such	 a	 complex	 operation,	 regular	maintenance	 checks,	 or	 even	 just	
standard	cleaning	operations	 that	necessitate	 taking	a	 reinjection	well	offline	 for	a	
short	 period.	 The	 extraction-reinjection	 cycle	 cannot	 operate	 undisturbed.	 And	 as	
disturbances	occur,	seismic	responses	ensue.		
	 The	geologists	always	use	a	kind	of	bogeyman	story	when	talking	about	these	
issues,	which	 comes	 from	an	Enhanced	Geothermal	 System	 (EGS)	project	 in	Basel,	
		 	213	
Switzerland.184	As	previously	discussed,	EGS	projects	inject	large	quantities	of	water	
in	 the	 hope	 of	 breaking	 up	 subterranean	 rock	 in	 order	 to	 release	 its	 heat.	 So	 in	
essence,	actively	producing	thousands	of	subsurface	micro	earthquakes	is	part	of	the	
production	 plan.	 But	 in	 the	 Basel	 case,	 seismographs	 picked	 up	 surface	 seismic	
activity	 not	 long	 after	 the	 first	 series	 of	 injections	 in	 2006.	 Injection	 was	 halted	
shortly	 thereafter.	 It	 was	 only	 after	 the	 shutdown	 that	 the	 biggest	 and	 most	
damaging	sequence	of	earthquakes	hit.	While	starting	injecting	processes	disturbed	
the	area,	stopping	them	elevated	these	disturbances.		
	 What	we	 are	 seeing	 here	 is	 that	 Orkuveita’s	 intervention	 into	 the	 volcanic	
landscape	has	initiated	a	set	of	responses	from	the	earth	that	require	a	further	set	of	
responses	 from	 geologists;	 “staying	 plugged	 into”	 the	 landscape	 and	 “not	 fiddling	
with	the	buttons”	are	modes	of	geologically	responding	to	the	earth,	as	it	responds	









this	particular	well.	 	 “There	have	been	many	earthquakes	here	over	 the	 last	while,	
both	‘natural’	and	from	reinjection,”	he	said.	“All	sorts	of	things	are	changing	down	
there,	 and	 while	 we’re	 not	 really	 sure	 how,	 we	 think	 there’ll	 be	 some	 sort	 of	
response.”	 Geologists	 at	 Orkuveita	 work	 under	 the	 continual	 shadow	 of	 declining	
water	pressure	and	energy	output,	and	are	very	aware	of	trying	to	avoid	the	punitive	
measures	 that	 come	 from	 not	 living	 up	 to	 their	 energy	 contracts	 with	 Century	
Aluminium.	Learning	 to	work	with	 the	earth’s	 seismic	 responses	 is	 something	 they	




the	 geologists	 are	 responding	 to	 are	 themselves	 a	 partial	 response	 to	 geological	
work	(reinjection).		
While	 “triggered”	 earthquakes	 are	 dangerous	 and	 unpredictable	 for	 the	
residents	 of	 Hveragerði,	 they	 also	 have	 the	 potential	 to	 be	 generative,	 as	 vast	
quantities	of	water	and	steam	are	released	through	increasingly	fractured	rock.	So	as	
instabilities	proliferate,	the	geology	team	target	their	efforts	towards	these	sites	of	
instability,	 awakening	 wells	 and	 rearranging	 the	 unstable	 forces	 around	 them	 for	
productive	means.	Another	way	of	putting	this	 is	to	say	that	as	geologists	continue	
to	arrange	the	 liveliness	of	volcanic	sites	for	energy	production,	their	work	triggers	
seismic	 responses,	 which	 they	 respond	 to	 by	 infrastructuring,	 as	 these	 very	
instabilities	become	a	part	of	emerging	energy	 infrastructures.	 In	 some	ways	what	
we	 are	 seeing	 here	 is	 a	 responsive,	 or	 recursive,	 loop	 that	 is	 mediated	 through	
infrastructuring.185	 	





within	 Science	 and	 Technology	 Studies	 (STS),	 the	 concept	 has	 gained	 in	 analytical	
traction	 (Edwards,	 Bowker	 et	 al.	 2009,	 Carse	 2012,	Harvey	 and	Knox	 2012,	 Jensen	
and	Winthereik	2013,	Harvey,	Jensen	et	al.	2017).	
Two	residual	ideas	remain	in	infrastructure	thinking,	first	that	infrastructures,	
or	overlapping	infrastructures	(this	pluralisation	is	 in	 itself	an	 important	move),	are	
what	distribute,	circulate,	or	move	people,	objects,	ideas,	and	relations,	and	second,	
that	they	do	so	in	rather	stable	and	durable	ways.	While	Geoffrey	Bowker	and	Susan	
Leigh	 Star	 coined	 the	 phrase,	 ‘infrastructure	 as	 second	 nature’	 (Bowker	 1995,	
Bowker	 and	 Star	 1999),	 it	 is	 Ashley	 Carse’s	 work	 that	 breaks	 with	 the	 notion	 of	







infrastructure’	 in	 the	 provision	 of	 essential	 ecological	 systems	 services	 (2012).	 Yet	
even	 Carse’s	 work	 still	 leaves	 a	 sense	 of	 a	 nature-object	 that	 is,	 to	 a	 significant	




quantity	 of	 work	 goes	 into	 doing	 just	 that,	 it	 is	 never	 the	 full	 story.	 Stabilising	
processes	 (reinjection)	 are	 themselves	 productive	 of	 moments	 of	 instability	
(“triggered”	 earthquakes)	 that,	 in	 turn,	 enhance	 the	 productive	 potential	 of	 the	
geothermal	field.		 	
While	Brian	Larkin	suggests	 that	 infrastructures	are	 ‘matter	 that	enable	 the	
movement	 of	 other	 matter’	 or	 ‘objects	 that	 create	 the	 grounds	 on	 which	 other	
objects	operate’	(2013:	2-3),	the	implication,	as	I	read	it,	is	that	such	grounds	need	to	
be	 stable	 enough	 to	 allow	 those	other	 objects	 to	 operate.	Although	 the	pervasive	
idea	of	circulation	through	stability	still	lingers	within	infrastructure	thinking,	I	want	
to	think	with	the	thresholds	of	the	volcanic	landscape	by	arguing	that	instability	has	
now	 become	 a	 generative	 part	 of	 Orkuveita’s	 infrastructure,	 as	 it	 continually	
encroaches	upon	the	landscapes	of	Hengill.		
What	 I	 want	 to	 suggest	 through	 this	 section	 is	 that	 once	 such	 volcanic	
interventions	get	under	way	and	 the	 landscape	begins	 to	 respond	 through	 seismic	
events,	pulling	out	is	too	risky	an	option.	In	this	way	humans	are	geologically	settling	
into	 the	 earth	on	 an	 indefinite	 basis.	 At	 the	 same	 time	 the	ongoing	production	of	
instability	 is	 also	 settled,	 albeit	 temporarily,	 through	 its	 infrastructuring.	 But	 it	 is	
important	 to	 say	 that	 the	 recursive	 responses	 we	 are	 seeing	 at	 Hengill	 are	 not	
between	 the	 earth’s	 capacities	 and	 geologists,	 they	 are	 among	 and	 within	
‘arrangements	of	existence’	 (Povinelli	 2012b)	 that	 the	concept	 infrastructure	helps	
to	elucidate.	Another	way	of	putting	this	is	to	suggest	that	infrastructuring	the	earth	
is	how	responses	and	counter	 responses	within	and	between	 landscape	actors	are	






After	 the	 publication	of	 the	 expert	 report,	 an	 agreement	was	 reached	 to	 set	 up	 a	
warning	 system	 to	 be	 activated	 in	 the	 event	 of	 any	 increased	 risk	 of	 “man-made”	
earthquakes.	 As	 I	 explained	 above,	 the	 normal	 course	 of	 operations	 leads	 to	 this	




and	 the	 town	 council,	 who	 then	 release	 the	 information	 on	 the	 town	 website.	
Initially,	 this	 struck	me	 as	 a	 resoundingly	mild	 way	 to	 treat	 what	 I	 saw	 as	 such	 a	
serious	 issue.	 However,	 after	 several	 discussions	 with	 the	mayor,	 as	 well	 as	 local	
politicians	 and	 businessmen,	 it	 became	 clear	 that	 the	 town,	 or	 at	 least	 those	 in	
positions	 of	 authority	 in	 the	 town,	 are	 none	 too	 keen	 on	 such	 a	warning	 system,	
despite	having	agreed	to	it	in	principle.	




Meteorological	 Institute	 (IMI).	 The	 alert	 declared	 that	 a	 5.2Mw	 earthquake	 could	
possibly	 occur	 within	 the	 next	 24	 hours	 around	 Húsmúli,	 the	 reinjection	 site	 at	
Hellisheiði.		
	 The	warning	was	generated	through	the	use	of	an	experimental	seismology	
program	 that	 predicts	 rock	 strata	 stress	 release	 based	 on	 an	 analysis	 of	 micro-
earthquake	 activity.186	On	 that	 day	 in	 September	 2013,	 the	 IMI	 publicised	 the	
information	and	mobilised	the	civic	protection	agency,	the	chief	of	police,	the	head	
of	Orkuveita,	and	the	town	council	of	Hveragerði,	as	well	as	various	media	outlets.	
	 No	 earthquake	 of	 any	 significant	magnitude	 occurred	 over	 the	 subsequent	
days	and	weeks.	Aldis,	Hveragerði’s	mayor,	described	 the	 town’s	 reaction	as	being	
one	of	panic,	while	Sveinbjörn	emphasised	the	inexperience	of	the	new	IMI	chief	in	





	 There	 is	 much	 debate	 in	 the	 town	 regarding	 the	 relevance	 and	 benefit	 of	
earthquake	warnings.	While	most	 are	 in	 agreement	 that	 expected	 changes	 at	 the	
power	plant	should	be	communicated	 in	one	way	or	another,	 the	anxiety	 inducing	
effects	of	being	given	a	specific	magnitude	is	difficult	for	a	lot	of	people	to	live	with.	
Warnings	 of	 “man-made”	 earthquakes	 on	 this	 scale	 only	 feed	 into	 the	 sense	 of	
indeterminacy	about	 “the	next	big	one”	 that	 I	 discussed	 in	 the	 last	 chapter.	 Living	
with	warnings	as	a	method	of	settlement	can	also	be	very	unsettling.	
	 In	 light	 of	 these	 events,	 the	 town	 and	 Orkuveita	 agreed	 upon	 the	 current	
system	that	is	in	place,	a	simple	electronic	communication	of	information.	A	passive	
warning	 system	 so	 toned	 down	 so	 as	 to	 beg	 the	 question	 of	 the	 usefulness	 of	 its	
existence.	 But	 what	 type	 of	 political	 settlement	 is	 this?	 Talking	 to	 the	 Hveragerði	
representative	on	 the	expert	 committee,	 Eythor	one	day,	 he	 told	me	 that,	 in	 fact,	






	 While	 there	are	some	 in	 the	 town	 (and	 I	will	engage	with	 them	 in	 the	next	
chapter)	that	talk	of	using	the	warnings	as	a	platform	for	pressurizing	the	company,	






	 There	 are	 several	 reasons	 for	 this,	 but	 primary	 among	 them	 is	 the	 shadow	
cast	over	the	town	by	the	2008	financial	crisis.	For	many	years	Hveragerði	used	 its	
geopower	 to	 develop	 a	 large	 horticulture	 industry	 (flowers,	 peppers,	 tomatoes,	
cucumbers,	 even	 bananas	 and	 tobacco	 at	 one	 point)	 and	 was	 known	 for	 many	
		 	218	
decades	as	the	“greenhouse	capital	of	Iceland.”	However,	the	property	bubble	that	





those	 working	 in	 Reykjavik,	 but	 desiring	 a	 different	 lifestyle.	 As	 one	 local	 put	 it,	
“everybody	was	dreaming	of	property	at	that	point.”	The	October	2008	crash	put	an	
end	to	these	plans	as	the	banking	system	froze,	unemployment	soared,	and	property	
prices	plummeted,	 leaving	behind	a	 trail	of	empty	 lots	 that	were	 formerly	 thriving	
greenhouses.	Today	the	town	survives	from	a	few	main	businesses,	two	of	which	are	
an	 old	 folks	 home	 and	 a	 rehabilitation	 centre	 for	 people	 with	 varying	 types	 of	







	A	 line	of	argument	 I	have	been	developing	 throughout	 the	chapters	 is	 that	
phase	 shifting	 thresholds	are	generative,	both	 in	a	material	 and	a	 temporal	 sense.	




seem	 reasonable,	 making	 too	 much	 of	 a	 fuss	 about	 them,	 politically,	 could	 bring	
about	 effects	 equally,	 if	 not	 more,	 destabilising	 than	 the	 seismic	 instabilities	
surrounding	 them;	 dwindling	 investment,	 property	 price	 declines,	 unemployment	
and	so	on.	
	 But	what	does	this	political	threshold	tell	us	about	politics?	Noortje	Marres,	
in	 discussing	 the	 role	 of	material	 objects	 in	 democratic	 politics,	 draws	 upon	 John	
Dewey	 and	Walter	 Lippmann	 (Marres	 2005).	 Unpacking	 some	 of	 their	 thinking	 on	
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how	 the	 relation	 between	 democracy	 and	 the	 expression	 of	 human	 subjectivity	
breaks	 down	 in	 technological	 societies,	Marres	 discusses	 their	 respective	 ideas	 on	
how	 publics	 emerge	 around	 particular	 types	 of	 issue.	 She	 reads	 Lippmann	 as	
suggesting	that	it	 is	the	failure	of	existing	social	groupings	and	institutions	to	settle	
an	issue,	which	sparks	a	public	into	being.		
Given	 that	 the	 residents	of	Hveragerði	have	no	 formal	political	 remedies	at	
their	 disposal,	 warnings	 are	 the	 best	 settlement	 that	 the	 town	 can	 get	 in	 such	
politically	 ambiguous	 circumstances.	 But	 yet	 at	 the	 same	 time	 these	 warnings	
emerge	 from	a	 tentative	mode	of	geologically	 settling	 the	earth.	As	humans	 settle	
into	the	rock	strata	on	an	indefinite	basis,	earthquake	warnings	are	the	effect	of	the	
ways	 in	which	this	settlement	still	remains	shaky.	As	geological	settlements	remain	






at	stake	for	the	town	authorities	 (council,	businesses	etc.)	 to	politicise	this	 issue	 in	
the	way	some	locals	would	like.		








definition	 of	 politics	 (Rancière,	 Bowlby	 et	 al.	 2001)	 this	 does	 not	 seem	 sufficient	
here.	Other	 authors	 such	 as	 Chantal	Mouffe	 and	 Slavoj	 Žižek	have	proclaimed	 the	
rise	 of	 the	 post-political;	 a	 political	 formation	 that	 forecloses	 the	 political,	 that	
prevents	the	politicization	of	particulars	(Žižek	1999,	Mouffe	2005).	But	these	ideas,	
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while	 tempting,	 are	 not	 specific	 enough	 to	 what	 is	 happening	 as	 the	 political	
relationship	 between	 Orkuveita	 and	 Hveragerði	 continues	 to	 develop.	 Non-issue	
politics	as	unsettled	shaky	matters	contain	more	than	this. 
What	 I	 want	 to	 suggest	 is	 that	 in	 Hveragerði	 geology	 and	 politics	 are	
inseparably	bound	 together.	 I	 broached	 this	 in	 the	 introductory	 chapter	 through	a	
discussion	of	the	geological	legacy	of	the	volcanic	landscapes	of	Hengill.	While	today	
the	power	that	emerges	from	the	earth	at	Hengill	makes	electricity,	at	one	point	in	
the	 past	 these	 landscapes	 were	 making	 the	 foundations	 of	 Icelandic	 democracy.	
Connecting	 geothermal	 power	 at	 Hellisheiði	 to	 political	 power	 at	 Þingvellir	 (the	
former	 site	 of	 Iceland’s	 parliament)	 through	 the	 Hengill	 volcanic	 landscape	 is	 one	
way	of	thinking	about	the	earth-politics	nexus,	as	geopower.	
What	we	are	seeing	 in	the	relationship	between	Orkuveita	and	the	town	of	
Hveragerði	 is	 one	 way	 that	 the	 earth-politics	 connection	 is	 playing	 out	 in	 a	
contemporary	 setting.	 Warnings	 in	 Hveragerði,	 I	 want	 to	 suggest,	 are	 a	 type	 of	



















	 This	 begs	 an	 analytical	 pause.	 The	 entire	 direction	 of	 the	 politics	 of	 things	
(Latour	 2005),	 or	 material	 politics	 (Knox	 and	 Huse	 2015)	 is	 to	 ask	 us	 to	 think	
differently	about	the	relationship	between	the	materials	of	the	world	and	politics.	By	
opening	 up	 our	 understanding	 of	materials	 beyond	 sheer	 ‘matters	 of	 fact’	 (Latour	
2004)	 the	 varying	 powers	 and	 forces	 of	 these	 materials	 have,	 it	 is	 argued,	 the	
potential	to	reconfigure	politics.	Rather	than	a	static	politics	that	treats	all	materials	
similarly,	 that	 is,	 as	 objects	 that	 enter	 into	 a	 prefigured	 political	 realm	 (one	 of	
passions	 and	 interests)	 varying	material	 configurations	 can	 potentially	 reconfigure	
how	politics	is	done.	If	I	am	to	take	this	analytical	injunction	seriously	then	using	the	
metaphor	ground	 as	 the	basis	 of	 rethinking	 the	 relationship	between	 the	material	
and	the	political	at	Hengill	would	be	a	strange	move.	




crumpling),	what	emerges	 is	more	a	 sense	of	a	 turbulent,	 shaky	geopolitics.	While	
there	 is	no	stable	ground	from	which	this	politics	can	operate,	the	efforts	to	settle	













settlements	 as	 performative	 processes	 that	 while	 doing	 insurance	 work,	 also	
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perform	versions	of	the	‘natural’	and	the	‘human.’	The	method	for	doing	this	was	to	
focus	 on	 claims	 as	 articulated	 through	 the	 contrasting	 languages	 of	 “making”	 and	
“triggering.”	
What	we	learned	was	that	while	residents	of	the	town	and	the	ICI	hold	on	to	
an	 idea	 of	 	 “making”	 as	 human	 agency,	 the	 expert	 report	 suggests	 “triggering”	 as	
conjoined	agency.	This	latter	form,	in	suggesting	an	alternative	temporal	rhythm	for	
action,	performs	a	version	of	the	‘natural’	that	interferes	with	both	more	traditional	
definitions	 of	 agency	 as	 well	 as	 long	 standing	 distinctions	 between	 humans	 and	






recursive	 responses	 emerge	 between	 the	 actors	 in	 the	 landscape.	 Infrastructuring	
the	earth,	then,	becomes	one	mode	of	trying	to	settle	matters	geologically.	But	such	
geological	 settlements	 remain	 tentative,	 as	 ongoing	 earthquakes	 continue	 to	
unsettle	 matters.	 Warnings,	 as	 a	 political	 threshold,	 lead	 to	 a	 form	 of	 non-issue	
politics	that	signal	the	inseparability	of	the	geological	and	political	 in	Hengill.	While	











Having	dinner	one	evening	with	Margrét	and	Geir,	a	 local	 couple	 from	Hveragerði,	
the	conversation	turns	to	the	construction	of	Hellisheiði:		
	
We	weren’t	 against	 the	building	of	 the	power	plant,	not	at	 first,	but	nobody	
said	anything	about	these	“man-made”	earthquakes	or	hydrogen	sulfide	(H2S)	
pollution.	They	are	driving	us	crazy.	And	then	they	started	to	talk	about	drilling	



















	 Margrét	 echoes	what	 I	 have	heard	many	 times.	 The	 lack	of	 protest	 against	
the	original	construction	of	Hellisheiði	being	replaced	with	a	sense	of	disbelief	about	
the	 effects	 the	 plant	 is	 having	 on	 the	 town,	 followed	 by	 a	 determination	 to	 do	
something	 about	 further	 developments.	 Her	 husband	Geir	 adds	 to	 the	 discussion:	
“yeah	 we	 were	 very	 mobilized.	 We	 didn’t	 lock	 ourselves	 to	 any	 machines	 or	
anything,	but	who	knows	if	we	would	have.”	When	I	ask	what	form	this	mobilization	
took,	 the	 couple	explain	 that	 they	walked	door	 to	door	with	a	petition,	which	 the	
vast	majority	of	the	town	signed.	“Actually,	it	was	quite	easy,”	says	Margrét:	
	
Björn	 had	 drafted	 a	 letter	 and	 had	 a	 whole	 pack	 of	 information	 about	 the	
damage	 that	 would	 be	 done	 to	 the	 area	 around	 Bitra,	 and	 the	 problems	 it	




My	 ethnographic	 fieldwork	 in	Hveragerði	 led	me	 to	 two	men	 from	 the	 town	with	















in	 the	 landscape	 that	 looks	damaged	or	unusual.	 In	 short,	he	 is	 considered	both	a	
gatherer	of	data	and	a	 repository	 for	data	on	 the	 landscape	effects	of	 geothermal	
energy.	
	 This	chapter	 is	an	effort	to	discuss	some	of	the	more	direct	political	actions	




bind;	 making	 too	 much	 political	 noise	 about	 “man-made”	 earthquakes	 has	 the	
potential	to	trigger	other,	equally	destabilising,	forces.		
	 In	this	chapter	 I	 take	up	the	materiality	of	political	action.	 I	do	this	 through	
descriptions	of	Björn	and	Stefan’s	protest	activities	 in	 the	 landscape	as	 they	 try	 to	
resist	Orkuveita’s	ever-encroaching	energy	 incursions	 into	Hengill.	By	documenting	





One	 day	 over	 coffee	with	 Stefan	 and	 Björn,	 Stefan	 railed	 about	 the	 effects	 of	 the	
power	plant	on	the	landscapes	of	Hengill,	and	on	the	town.	While	I	am	eager	to	talk	
more	about	“man-made”	earthquakes,	Stefan	and	Björn	want	 to	 impress	upon	me	
what	 they	 see	 as	 another	 very	 serious	 issue,	 the	 production	 of	 hydrogen	 sulfide	
(H2S).	Along	with	carbon	dioxide,	H2S	is	one	of	the	primary	gasses	found	in	volcanic	
areas;	its	pungent	eggy	aroma	cannot	be	mistaken	upon	entering	Hveragerði.	
It	 is	 a	 heavy,	 poisonous,	 corrosive	 gas	 that	 flows	 down	 the	 mountainside	
from	Hellisheiði	to	Hveragerði,	blackening	the	landscape,	as	well	as	destroying	moss	
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and	 lava	 formations	along	the	way.	Living	 in	a	house	downwind	of	 the	geothermal	
park	in	Hveragerði,	I	was	keenly	aware	of	its	presence,	not	just	through	its	powerful	
olfactory	manifestation	–	an	eggy,	almost	 sweetly	pungent	 scent	–	but	also	how	 it	
could	be	tasted	 in	the	mouth	and	throat,	particularly	on	days	when	the	wind	blew	
strongly	from	the	northwest.188	
As	 we	 chatted	 over	 dinner,	 Margrét	 and	 Geir	 talked	 worriedly	 about	 the	
effects	of	the	gas.	Geir,	who	works	for	a	drilling	company,	talks	of	the	time	his	crew	
left	 their	 vehicles	 up	 at	 the	 power	 plant	 over	 a	 weekend:	 “they	 were	 nearly	
destroyed,	 the	windows,	mirrors	 and	 lights	 had	 to	 be	 replaced,	 the	 electrics	were	
badly	damaged,	and	this	is	only	after	two	days,	imagine	what	is	happening	to	us	over	
the	course	of	our	 lives.”	Margrét	adds,	“our	roof	 is	 in	constant	need	of	repair,	and	
we	can’t	even	use	aluminium	in	our	drains,	it	corrodes	too	much,	so	we	have	to	use	
plastic.	Now	isn’t	that	funny	when	all	of	this	is	for	aluminium.”	
While	 gaseous	 and	 invisible	 to	 the	 eye,	 the	 effects	 of	H2S	 are	materialised	
through	everyday	objects.	 It	 is	visibly	indexed	in	the	town	through	the	corrosion	of	
jewellery,	 electrical	 equipment	 and	 other	 forms	 of	 higher	metals.	More	 important	
than	 this	 though	 is	 the	 increasing	 worry	 that	 these	 effects	 are	 also	 materialising	
through	the	bodies	of	 residents	as	 reports	of	eye	 irritations	are	on	 the	rise,	as	are	








those	 things	 that	 the	 environment	 people	 talk	 about,	 but	 it’s	 poisonous,	 fatal	









particularly	 heightened.	 Although	 health	 authorities	 have	 recently	 set	 up	 H2S	
monitoring	equipment	 in	the	town,	there	 is	 little	to	no	data	on	the	effects	of	 long-
term	exposure.189	
Continuing	our	chat	over	coffee	 that	morning,	Stefan	also	makes	a	point	of	
noting	 that	neither	he	nor	Björn	object	 to	 the	production	of	geothermal	energy	as	
such,	 what	 they	 do	 object	 to,	 he	 goes	 on	 to	 say,	 is	 the	 pace	 at	 which	 Orkuveita	
continue	 to	develop	 the	 landscape.	As	we	 learned	 in	 the	 last	 chapter,	 in	arranging	





	 While	 taking	 advantage	 of	 the	 seismic	 events	 in	 the	 area	 is	 one	 strategy	
deployed	 by	 Orkuveita	 to	 tap	 into	 the	 potential	 generativity	 of	 their	 own	
disturbances,	 “awakening”	and	activating	wells,	as	we	have	seen,	 is	not	enough	as	
energy	 output	 continues	 to	 fall	 at	 Hellisheiði.	 Looking	 for	 new	 energy	 possibilities	
within	 Hengill	 is	 one	 of	 the	 only	 ways	 left	 for	 the	 company	 to	meet	 the	 punitive	
energy	contracts	they	have	with	Century	Aluminium.		
	 In	order	to	develop	new	areas	within	Hengill,	Orkuveita	need	to	apply	for	a	
whole	 suite	of	permits,	a	 time	consuming	and	costly	process.	However,	drilling	 for	
the	purposes	of	‘scientific	research’	is	governed	through	a	lighter	regulatory	regime,	
and	as	 such	applying	 for	 research-drilling	permits	 is	 not	nearly	 as	burdensome.	As	
both	my	companions	from	Hveragerði	see	it,	this	is	a	workaround	for	the	company,	a	
small	but	significant	loophole	that	makes	it	easier	to	get	a	foothold	into	a	new	area.	
If	 research	permits	are	granted,	and	testing	of	 those	research	wells	 is	positive,	 the	










of	 making	 some	 form	 of	 intervention.	 While	 hiking	 and	 riding	 through	 these	
landscapes	they	document	the	damage	wrought	by	Orkuveita	in	great	detail.	One	of	
the	 main	 purposes	 of	 this	 type	 of	 activity	 is	 to	 generate	 enough	 documentary	






Being	 retired,	 Björn	 spends	 a	 not	 inconsiderable	 amount	 of	 time	 hiking	 the	
landscape	 over	 the	 summer	 months.	 Living	 a	 few	 streets	 away,	 I	 was	 fortunate	
enough	to	be	able	to	join	him	on	many	of	these	trips	during	my	time	in	Hveragerði	in	
the	 summer	 and	 autumn	 of	 2014.	 On	 our	 hikes,	 Björn	 has	 a	 lot	 to	 say	 about	 the	
quantity	 of	 tourists	 coming	 to	 the	Hengill	 area.	 He	 groans	 on	 about	 their	 littering	
habits	 and	 bad	 hiking	 techniques;	 the	 way	 in	 which	 they	 trample	 the	 moss	 is	 a	




side	 of	 the	 mountain,	 in	 summer	 weather,	 I	 move	 through	 the	 landscape	 very	










Although	73	years	old,	Björn	 is	 incredibly	 spritely	and	active,	displaying	 the	
capacity	 to	 hike	 for	 hours	 on	 end.	On	 these	hikes	 together,	 he	 is	 keen	 to	 impress	
upon	me	the	richness	of	the	Hengill	landscape,	a	richness	he	sees	as	lost	not	only	on	
energy	 developers,	 but	 also	 on	 the	 planning	 authorities	 that	 approve	 energy	 sites	
and	 the	 political	 regime	 that	 regulates	 the	 planning	 apparatus.	 He	wants,	 he	 tells	
me,	to	“show	them	what	they	don’t	see	or	understand;”	documenting	the	landscape	




The	water	 is	 hot,	 unbearably	 so	 at	 some	moments,	 but	 Björn,	 smiling,	 says	 I’ll	 get	
used	to	it,	 it’s	only	40	degrees	after	all.	My	muscles	are	tense	and	sore	as	I	half	sit,	





















Bobbling	 about	 in	 this	 pungently	 sulphuric	 geothermal	 river	 seems	 to	 reenergize	
both	of	us.	Björn	 talks	of	his	 long	engagements	with	 this	 landscape	and	 through	 it	




Kárahnjúkar	 dams,	 became	public	 enemy	number	 one	 for	 a	 significant	 part	 of	 the	
Icelandic	 population.191	As	 a	 result	 almost	 all	 of	 the	 protesting	 energy	 gravitated	
towards	these	activities	in	the	east	of	the	country,	while	Hellisheiði,	“springing	up	in	





talks	 of	 particular	 ethical	 arrangements	 of	 the	 volcanic	 landscape;	 producing	







pursue	 planning	 permission	 for	 drilling	 permits.	 Björn	 enjoys	 pointing	 out	 that	
volcanic	zones	are	not	barren	places,	despite	popular	representations	of	desolation.	
He	brings	my	attention	to	fissures	that	were	previously	subterranean	but	which	have	
now	emerged	 to	become	 surface	 features;	 the	bubbling,	 thudding	 and	 spewing	of	














which	 are	 pushed	 overground	 during	 seismic	 activity.	 Björn	 gives	 details	 of	 their	
composition,	 móberg	 rock	 (palagonite	 tuffs),	 hyaloclastites,	 pumices;	 the	 list	 is	
















particular	 routes	 and	 paid	with	 their	 lives.	 Björn’s	 register	 does	 not,	 for	 the	most	
part,	 include	 trolls	 or	 hidden	 people,	 and	 on	 those	 rare	 occasions	 when	 he	 does	
mention	 them,	 there	 is	 always	 a	wink	 to	 be	 seen	 in	 accompaniment.	 But	 he	 does	







Folklorist	 Terry	Gunnel	 reminds	 us	 of	 particular	power	 spots	 in	 the	 landscape,	 but	
this	 is	 a	 very	 different	way	 of	 thinking	 landscape	 power	 to	 the	 one	 I	 described	 in	
Chapter	 Three.	 Drawing	 upon	 ideas	 of	 álagablettir,	 enchanted	 or	 cursed	 spots,	
Gunnel	describes	how	pithy	one-line	sayings	work	to	act	as	preservation	techniques,	
or	 regulatory	 methods,	 for	 protecting	 álagablettir	 areas	 connected	 to	 farms	
throughout	the	country.	Such	grassy	areas,	hillocks,	bushes,	or	even	stones	become	
preserved	sites,	to	remain	undisturbed	by	humans.195	Gunnel	reads	this	as	reflecting	







For	 Gunnel	 these	 stories	 and	 pithy	 expressions	 offer	 ‘insights	 into	 the	
borderlines	 people	 saw	 as	 existing	 between	 themselves	 and	 the	 various	 types	 of	
‘other’	 that	 inhabited	 the	 landscape’	 (ibid:	 312).	 Today	 the	 array	 of	 geothermal	
energy	 infrastructures	 (wellheads,	 roads,	 pipes,	 and	 large	 electricity	 pylons),	
together	 with	 disturbing	 earthquakes	 and	 corrosive	 H2S	 pollution,	 are	 this	
landscape’s	 ‘others’	as	 it	 is	accelerated	through	phase-shifting	thresholds	that	alter	
the	relationship	between	the	volcanic	area	and	its	powers,	and	what	many	see	as	an	





is	 most	 taken	 with	 are	 the	 ways	 in	 which	 energy	 is	 inscribing	 itself	 into	 the	
landscape.		
When	 we	 arrive	 at	 Bitra,	 Björn	 takes	 pictures	 of	 the	 pools	 of	 spent	
geothermal	 fluids	that	 flow	 in	small	 rivers	close	by.	The	once	 lava	rich,	moss	 laden	














H2S	 is	 doing	 to	 the	 landscape	 here.	 And	 now	 that	we	 know	what	 is	making	





Before	Björn	was	a	 geography	 teacher	he	worked	as	an	archivist	 in	 the	 southwest	
region.	 He	 was	 responsible	 for	 several	 collections	 but	 talked	most	 fondly	 of	 local	














On	 the	 same	 day	 that	 Stefan	 railed	 over	 coffee	 about	 Orkuveita’s	 endless	









Well	 James	 the	 thing	 is,	 nature	 from	horseback	 is	 completely	 different	 from	




I	was	eager	 to	 figure	out	not	 just	what	 it	was	 that	Stefan	and	Björn	wanted	 these	
politicians	 to	 feel	 and	 see	 so	 that	 they	 might	 better	 understand	 the	 relationship	
between	energy	development	 (which	 they	all	 supported)	and	 the	 landscape.	 I	was	
also	 curious	 about	 how	 they	 tried	 to	 achieve	 this,	 how	 was	 it	 that	 they	 made	




the	 next	weather-permitting	 day,	 where	we	would	 ride	 out	 of	 Hveragerði	 and	 up	
through	Reykjadalir,	 take	a	dip	 in	 the	geothermal	 rivers,	 and	 continue	on	 to	Bitra,	
our	journey’s	destination.	So	let	me,	over	the	course	of	this	section,	take	the	reader	




over	 the	 ensuing	 centuries.	 As	 an	 animal	 that	 developed	 in	 a	 landscape	 barren	 of	
agriculture	and	significant	road	networks,	the	Icelandic	horse	has	retained	its	robust	
and	 distinctive	 form;	 diminutive	 yet	 sturdy.	 Functionally	 deemed	 a	 mode	 of	
transport,	the	horse	has	long	been	more	than	this.	Over	the	years	it	has	developed	
into	a	fellow	traveller	and	friend,	a	status	symbol,	and	importantly	for	this	story,	part	
of	a	set	of	geopolitical	arrangements.	The	horse,	 it	 is	argued,	was	an	 indispensable	
part	of	the	political	assemblies	that	took	place	at	Þingvellir	(ibid	:	30)		
As	 we	 learned	 in	 the	 introductory	 chapter,	 the	 country’s	 main	 chieftains	





only	 way	 to	 reach	 such	 a	 parliament	 of	 rocks	 was	 on	 horseback,	 prompting	 one	
commentator	to	refer	to	Iceland	as	a	‘democracy	built	on	hooves’	(ibid:	30-32).	It	is	
through	these	lava	filled	pathways	and	tracks	that	Eldhestar	horses	today	take	both	
Icelanders	 and	 tourists	 on	 riding	 trips,	 and	 where	 Stefan	 and	 Björn	 took	 national	
politicians	to	show	them	that	which	is	difficult	to	do	by	other	means.		
	






landscape.	 Our	 altitude	 rises	 and	 falls	 as	 we	 follow	 the	 contours	 of	 the	 ever-
modulating	earth.	We	saunter	over	smooth	 lava	 formations,	broad	disks	of	 layered	
lava	 that	have	settled	 in	circular	 form	over	 time,	we	 jerk	over	craggy	 rock,	and	we	
tölt	through	soft	light	mud.	In	other	parts	the	terrain	is	rocky	and	inordinately	steep.	
	 	A	 real	 sense	of	 trust	 becomes	necessary	between	us	as	 I	 allow	Breccie,	my	






I	have	to	 learn	to	 trust	a	creature	 I	have	 just	encountered	 for	 the	 first	 time	on	this	
very	day.		
	 So	I	think	about	the	story	of	this	horse	and	how	many	times	she	has	made	this	
journey.	 I	 imagine	 her	 connected	 to	 the	 history	 of	 Icelandic	 horses,	 as	 they	 have	
travelled	back	and	forth	through	this	terrain	for	many	centuries	and	I	hold,	if	not	grip,	
onto	 Stefan’s	 explanations	 of	 how	 Breccie	 is	 genetically	 predisposed	 for	 this	 task,	
explanations	I	had	previously	derided.		
	 Björn,	who	is	not	at	all	fond	of	horses,	points	towards	a	geothermal	research	
well	 in	 the	 distance.	 “There’s	 one	 of	 them,	 can	 you	 see	 it,	 the	 research	well.	 Even	
though	we	blocked	them	from	making	a	smaller	power	station	here	in	2012,	they	are	













size,”	 Stefan	 tells	 me,	 “if	 they	 get	 the	 planning	 permits.”	 My	 riding	 companions	
photograph	the	now	inactive	research	well	 that	sits	 in	the	 landscape	 like	a	strange	
lunar	 module,	 the	 area	 around	 it	 looks	 bleached	 and	 dead,	 a	 testament	 to	 the	
corrosive	effects	of	H2S	(figure	31).	As	Björn	put	it	the	last	time	I	hiked	this	area	with	
him,	they	can	“never	have	too	much	documentation	in	fighting	these	energy	types.”	
	 Stefan	 tells	 me	 a	 very	 similar	 story	 to	 the	 one	 I	 heard	 from	 Björn	 on	 our	







they	 are	 but	 one	 part	 of	 the	 energy	 infrastructure	 that	my	 riding	 companions	 are	




		 Björn	 explains	 their	 formation	 to	me;	 as	 lava	 flows,	 the	 surface	 area	 cools	
down	first	and	begins	to	harden,	while	the	underside	of	the	molten	material	remains	
warm	 and	 continues	 to	 flow.	 This	 spreads	 and	 stretches	 the	 underside,	 as	 layers	
begin	to	form	as	they	harden	at	a	slower	rate.	The	structure	that	the	lava	then	takes	












ground	 molten	 magma,	 lava	 is,	 and	 records,	 the	 geological	 history	 of	 the	 Hengill	
area.	As	I	discussed	in	Chapter	Four,	Geoff	Bowker,	drawing	on	the	work	of	Charles	




This	 is	 a	 compelling	way	 to	 think	about	 lava	 records,	 as	both	 route	makers	





region	people	on	horseback	have	used	 these	 records	 as	 pathways	 and	 tracks,	 and	
over	 time,	 the	 form	of	 these	horse	hooves	have	become	enfolded	 into	 them.	 It	 is	






followed,	 and	 the	 big	 one	 in	 the	 middle,	 can	 you	 see	 it,	 that	 was	 used	 for	
temporary	 shelter	when	 the	weather	was	 too	bad	 to	 continue.	And	 see	how	
those	damn	electricity	pylons	follow	the	cairns;	now	why	is	that	do	you	think,	
because	it’s	still	the	best	route,	that’s	why.	Look	how	the	pylons	have	changed	










bringing	 together	 the	 overlapping	 layers	 of	 the	 landscape;	 a	 route	 maker	 and	 a	
record	of	moss,	lava,	humans,	horses	and	pylons	as	they	enfold	through	one	another.	
At	 the	 same	 time	 my	 riding	 companions	 also	 use	 the	 infrastructure	 of	 the	 lava	
records	as	a	way	to	trace	and	record	energy	and	its	inscriptions	into	the	landscape.	
At	many	 points	 along	 the	 route,	 we	 see	 damage	 to	 the	 landscape,	 uprooted	 lava	
formations	 from	 the	 construction	 work	 of	 pylons,	 scorched	 and	 eroded	 lava	 and	
moss	 close	 to	 research	 wells,	 as	 well	 as	 corroding	 pylons.	 These	 pylons	 are	 of	
particular	concern	to	my	riding	companions,	not	just	because	of	the	physical	damage	
they	 cause,	 but	 because	 they	 index	 the	 ways	 in	 which	 H2S	 is	 eating	 away	 at	 the	
landscape	 and	possibly	 at	 people’s	 health	 in	 the	 town.	 Like	Margrét	 and	Geir,	 the	












as	 indexing	 what	 is	 otherwise	 invisible	 (potential	 health	 effects).	 Ironically,	 this	 is	





















visit.	 Björn	 and	 Stefan	 document	 the	 landscape	 in	 detail	 on	 these	 trips;	 compiling	
records	 of	 the	many	 landscape	 features	 and	 their	 alterations.	 One	 could	 say	 that	














descriptions	 of	 flora	 and	 fauna,	 the	 range	 of	 geological	 phenomena	 that	 are	
historically	particular	to	that	site,	as	well	as	new	phenomena	that	may	have	emerged	
over	 recent	 times	 that	 few	are	aware	of,	even	geologists.	These	 letters	 from	Björn	
are	those	of	a	concerned	resident,	nothing	more.	But	all	the	parties	know	him,	the	
town	council,	his	 fellow	 residents,	even	 the	employees	at	 the	planning	agency.	He	






require	a	 lot	of	documentary	work	 to	validate.	Björn	sees	himself	as	providing	 this	
service.200	

























active,	 that	 is,	 arguing	 that	 they	are	political	 and	have	political	effects,	 triggered	a	
call	 for	new	approaches	to	a	range	of	archival	concepts	and	practices.	 In	 the	years	
since	Zinn’s	intervention,	archives	have	become	active	in	a	range	of	ways	as	various	
archival	practices	have	become	more	explicitly	political.		
	 While	 some	 have	 taken	 traditional	 archives	 and	 read	 them	 against	 the	
interpretative	 grain	 of	 history,	 others	 have	 focused	 on	 developing	 non-official	
archival	repositories	as	activist	projects	(Buchanan	and	Bastian	2015:	8).	At	the	same	
time	 a	 whole	 range	 of	 advocacy	 and	 community	 groups	 working	 on	 issues	 from	
property	 rights	 to	 discrimination	 issues,	 have	 developed	much	more	 sophisticated	
techniques	 when	 generating,	 collecting,	 and	 disseminating	 documents.	 Other	
examples	 include	 Freedom	 of	 Information	 Act	 legislation	 to	 declassify,	 collect,	
disseminate	 and	 analyse	 government	 documents.	 And,	 there	 are	 groups	 such	 as	
Archivists	Without	Borders	and	the	Documentation	Affinity	Group	that	work	globally	
and	 collectively	 to	 address	 a	 variety	 of	 archiving	 and	 documentation	 projects	 and	
challenges.201		
	 I	 want	 to	 suggest	 thinking	 of	 the	 type	 of	 protesting	 that	 my	 riding	
companions	 engage	 in	 as	 archivist-activist.	 Protesting	 against	 Orkuveita	 requires	
both	moments	of	very	active	engagement	in	the	landscape,	as	well	as	documentary	












In	 Direct	 Action,	 David	 Graeber	 engages	 with	 various	 parts	 of	 the	 global	 justice	
movement,	 or	 alter-globalisation	 movement,	 giving	 an	 extensive	 ethnographic	
account	 of	 their	 preparations	 and	 actions	 in	 the	 run	 up	 to	 the	 Summit	 of	 the	
Americas	in	Quebec	City	in	2001	(2009).	Graber	describes	‘direct	action’	as	a	form	of	
political	 resistance	 that	 is	 ‘overt,	 confrontational	 and	 militant,	 yet	 stops	 short	 of	
military	 insurrection’	 (ibid	 :	 210).	 Clearly	 this	 is	 not	 the	 form	 of	 political	 action	
occurring	at	Hengill.		
	 As	 a	 way	 to	 clarify	 the	 term,	 Graeber	 situates	 it	 in	 relation	 to	 civil	
disobedience;	a	form	of	political	resistance	that,	unlike	direct	action,	acknowledges	
the	legitimacy	of	the	state	and	which,	in	effect,	comprises	sets	of	actions	that	appeal	





	 Less	 symbolic	 yet	 more	 effective	 political	 actions	 consist	 of	 ‘doing	 politics	
away	 from	 the	 state’	 as	well	 as	 ‘taking	matters	 in	 ones	 own	hands’	 (Krøijer	 2016:	
210).	 The	way	 this	 separation	 between	 symbolic	 and	 effective	 action	 is	 rendered,	
demonstrations	 come	 off	 as	 ‘mere’	 performances.	 I	 want	 to	 take	 up	 this	 line	 of	
thought	 on	 demonstrations	 as	 performative,	 but	 beyond	 the	 ‘merely’	 symbolic.	








	 Although	 demonstrations	 as	 a	 form	 of	 protest	 are	 rare	 in	 Iceland,	 the	




banging	 of	 domestic	 objects	 became	 a	 rallying	 cry	 symbolising	 the	 outrage	 of	 the	
ordinary	 citizen	 (Bernburg	 2015).	 The	 only	 other	 public	 demonstration	 of	 note	
throughout	 the	 country’s	 history	 was	 in	 1949	 when	 people	 gathered,	 again	 at	
Austurvöllur,	to	protest	against	parliament’s	decision	to	join	NATO.	On	that	occasion,	
there	was	no	political	effect.		
	 As	 the	 above	 implies,	 one	 common	way	 to	 think	 of	 a	 demonstrator	 is	 as	 a	
political	 actor,	 a	 protestor	 against	 a	 particular	 form	 of	 injustice	 or	 intolerable	
situation.	 These	 demonstrations,	 generally	 speaking,	 occur	 at	 sites	 of	 power,	 at	
parliaments,	 in	 front	of	corporation	headquarters,	 in	 town	squares,	amongst	other	




the	 audience	 the	 object	 of	which	 the	 lecturer	 spoke,	 pointing	 towards	 body	 parts	
and	so	forth.	To	be	in	the	presence	of	a	demonstration	was	a	matter	of	witnessing	a	
technical	practice.202	
	 Barry	 draws	 upon	 work	 from	 STS	 to	 highlight	 the	 similarities	 between	
political	demonstrations	and	scientific	technical	demonstrations.	In	interrogating	the	
conduct	 of	 scientific	 demonstrations,	 scholars	 have	 sought	 to	 understand	 the	




made.	 In	 this	 mode	 of	 analysis	 demonstrations	 are	 technical,	 ethical	 and	 spatial	
practices	(ibid	:	176).	
	 Demonstrations,	 whether	 they	 are	 understood	 in	 a	 technical	 or	 a	 political	
sense,	 are	 political	 matters;	 there	 is	 a	 politics	 to	 the	 question	 of	 who	 can	 be	 or	





development	of	 ‘science’	 in	the	seventeenth	century	 involved	an	effort	 to	regulate	
who	could	or	could	not	be	properly	called	upon	to	witness	‘matters	of	fact	about	the	
natural	world’	(1994).	
	 To	 further	 his	 argument,	 Barry	 uses	 an	 empirical	 case	 study	 of	 protests	
against	the	construction	of	the	Newbury	bypass,	a	road	in	southern	England,	arguing	
that	these	demonstrations	lack	a	specific	ideological	project	as	well	as	a	well-defined	
political	 constituency	on	which	 they	 are	based.	He	 stresses	 that	 the	effects	 of	 the	
protests	were	as	much	technical	as	they	were	political;	to	demonstrate	a	truth	which	
it	had	been	impossible	to	show	by	other	means.	Allowing	thinking	from	the	history	
of	 science	 to	 enter	 contemporary	 political	 conflicts,	 he	 argues	 that	 conducting	 a	
political	 demonstration	 can	 be	 a	 matter	 of	 making	 visible	 a	 phenomena	 to	 be	
witnessed	by	others	(Barry	2001:	178).	
	 As	political	actions,	these	site-based	protests	did	not	take	place	at	centres	of	
power	nor	were	they	directed	towards	 icons	of	 the	state	 (parliament,	office	of	 the	
prime	minister).	 They	 occurred	 in	 particular	 places	where	 they	 could	 point	 others	
towards,	 or	 make	 visible,	 the	 forms	 of	 environmental	 destruction	 that	 were	
occurring	as	a	result	of	road	construction.	In	this	way	they	are	types	of	technical	and	








ways	 in	 which	 energy	 has	 begun	 to	 inscribe	 itself	 into	 the	 volcanic	 landscape	 at	
Hengill;	 the	 abandoned	 research	 wells,	 the	 corrosive	 effects	 of	 H2S	 on	moss	 and	
lava,	 the	 rusting	 electricity	 pylons;	 indexing	 not	 only	 the	 damaging	 of	 electrical	
equipment	in	Hveragerði	but	also	the	harmful,	and	potentially	deadly,	affects	of	H2S	
on	 residents	 of	 the	 town.	 At	 the	 same	 time,	 pointing	 towards	 landscape	
deformations	 and	 alterations	 brings	 out	 a	 powerful	 sense	 of	 the	 eruptive	 volcanic	
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and	 seismic	 forces	 of	 Hengill,	 particularly	 Suðurlandsskjálfti,	 (the	 southern	
earthquake	 cycle)	 referencing	 the	 ever-present	 disturbances	 of	 “man-made”	
earthquakes.	In	addition,	it	serves	to	provide	a	space	where	discussions	of	“the	next	





parliamentarians	 (including	 former	 government	 ministers)	 on	 horseback	 through	
Hengill’s	 lava	 plains,	 up	 to	 the	 abandoned	 research	 wells	 at	 Bitra,	 towards	 the	
geothermal	 river	 at	 Reykjadalir,	 over	 the	 lava	 records,	 and	 through	 the	 cairn	 and	
pylon	 laden	 route	 ways	 of	 old.	 It	 was	 a	 political	 demonstration	 through	 which	








significant	 journeys	of	old,	ones	 in	which	 former	Men	of	power	made	their	way	to	
Þingvellir	to	decide	upon	the	laws	of	the	land.	Journeying	through	this	craggy,	mossy,	
lava	recording	terrain	on	horseback	enfolds	the	 ‘pure	times’	of	old	 (when	travel	 to	
the	parliament	of	rocks	was	reliant	upon	hoofy	companions)	with	the	more	‘polluted	
		 	251	
times’	 of	 the	 present.	 Such	 juxtaposition	 has	 a	 powerful	 resonance	 with	
Icelanders.203	
	 However,	 while	 enacting	 Hengill	 as	 a	 demonstration	 site	 has	 historical	
precedents,	 there	 are	 still	 complex	 sets	 of	 relationships	 that	 need	 to	 be	 worked	
through	between	the	varying	 locations,	as	well	as	 the	kinds	of	entities	and	devices	
needed	for	a	demonstration	to	be	performed	in	a	convincing	way.	The	ethical	effects	
of	witnessing	that	politicians	went	through	 in	2012,	as	 I	did	 in	2014,	could	only	be	
accomplished	 through	 a	 host	 of	 other	 activities,	 ones	 that	 I	 described	 earlier	 as	
archivist-activist.	
	 Activating	Hengill	as	a	demonstration	site	is	not	just	about	activating	one	part	
of	 the	 landscape,	 but	 many.	 As	 we	 have	 seen	 Orkuveita	 can,	 and	 do,	 shift	 their	
planning	applications	throughout	various	parts	of	the	volcanic	zone.	While	Bitra	has	
been	 the	 focus	before,	 and	 is	now	again,	 it	 is	not	only	Bitra	 that	Björn	and	Stefan	
need	 to	 be	 concerned	with.	 They	 have	 to	 be	 prepared	 to	 activate	multiple	 zones	
within	the	landscape	at	short	notice;	that	is,	if	and	when	they	find	out	that	Orkuveita	
have	decided	to	apply	for	permits	at	new	locations.		
	 It	 requires	 ongoing	 and	 painstaking	work	 to	 set	 up	 and	 link	 up	 the	 various	
areas,	 processes	 and	 entities	 in	 a	 way	 that	 is	 capable	 of	 producing	 Hengill	 as	 an	
effective	 demonstration	 site.	 While	 Barry	 calls	 this	 the	 ‘technical	 work	 of	
demonstration’	(2001:	178),	I	want	to	broaden	the	term	to	suggest	that	the	archivist-





























out	 of	 these	 warnings	 for	 fear	 of	 generating	 other	 forms	 of	 socio-economic	
instability.	 Shaky	 matters	 lead	 to	 shaky	 settlements,	 I	 suggested.	 Learning	 to	 live	
with	the	physical,	conceptual	and	ethico-political	impacts	of	such	shaky	matters	does	
not,	 however,	 preclude	 alternate,	 one	 could	 say	 experimental,	 forms	 of	 political	
action.		
	 The	geopolitics	of	Björn	and	Stefan	are	different	to	those	in	authority	in	the	
town.	While	 still	 very	 much	 a	 politics	 in	 and	 of	 the	 earth,	 they	 take	 more	 direct	
political	 action	 in	 and	 through	 a	 particular	 articulation	of	 landscape	 relations.	 This	
form	of	political	action	does	not	need	to	represent	a	particular	constituency,	and	the	
variegated	 interests	 that	 lie	 therein;	 instead	 it	 can,	 and	 has,	 taken	 the	 form	 of	 a	
demonstration	 against	 the	 ever-encroaching	 infrastructuring	 of	 Hengill.	 This	
demonstration	 is	 enabled	 through	 the	 generation	 of	 Björn	 and	 Stefan’s	 own	
infrastructure	of	protest.		
	 Conducting	 a	 political	 demonstration	 in	 Hengill	 requires	 articulating	 and	
making	various	connections	between	different	sites,	entities	and	devices	within	the	
landscape;	 lava,	 horses,	 humans,	 cairns,	wells,	 pylons	 and	 so	 on.	 But	 at	 the	 same	
time	Björn’s	archive	is	also	layered	into	this	infrastructure.		
	 On	the	day	out	with	the	politicians	in	2012,	local	and	national	media	were	in	
attendance.	Björn	and	Stefan	had	written	an	article	 in	 the	newspaper	prior	 to	 the	
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event,	and	they	distributed	the	findings	of	their	painstaking	work	to	the	politicians	in	




to	 resist	 saying	 that	 lava	 is	 a	 natural	 flow	 upon	 which	 other	 social	 flows	 are	
embedded.	While	 layers	 is	 a	 useful	 image	with	which	 to	 think	 lava	 flows,	what	 is	
emerging	here	 is	more	enfolded	and	enmeshed	than	 layering	allows	for.	 It	 is	more	







	 Tacking	 back	 and	 forth	 between	 the	 landscape	 and	 the	 archive	 is	 what	
generates	 this	 infrastructure	of	protest,	 as	each	one	 informs	but	does	not	entirely	
encompass	 the	 other.	 While	 the	 landscape	 is	 rendered	 as	 archive,	 the	 archive	 is	
rendered	as	a	form	of	landscape;	both	are	strewn	with	records.	
	 In	Chapter	Six,	while	 I	 focused	on	how	geologists	continue	to	 infrastructure	
the	 earth,	 here	 we	 are	 seeing	 how	 my	 riding	 companions	 also	 focus	 on	
infrastructuring.	 Although	 in	 their	 case,	 it	 is	 a	 way	 of	 bringing	 together	 humans,	
animals,	 lava	 and	 archival	 data	 in	 order	 to	 perform	 geopolitical	 demonstrations	
against	the	energy	infrastructures	that	Orkuveita	continue	to	develop.	
Earlier	in	this	dissertation,	I	commented	on	the	limit	of	seeing	infrastructures	
as	 smoothly	 facilitating	 the	 flow	 of	 people,	 objects,	 data,	 ideas;	 allowing	 for	 their	
exchange	 over	 time	 and	 space.	 For	 circulations	 are	 not	 always	 smooth,	 indeed,	
internal	 gaps	 and	 inconsistencies	 can	 be	 an	 important	 part	 of	 what	 propel	
infrastructures	 forward	 (Harvey,	 Jensen	 et	 al.	 2017:	 13).	 In	 the	 case	 of	 Hengill,	





Morita	 and	 Casper	 Bruun	 Jensen	 are	 but	 two	 recent	 interventions	 that	 push	 our	
thinking	 beyond	 the	 more	 traditional	 socio-technical	 take	 on	 infrastructures,	 as	
varied	‘others’	become	key	actors	within	them.	The	former	does	so	by	making	visible	
the	 role	 of	 multispecies	 (rice	 and	 farmer)	 relations	 (2016),	 and	 the	 latter	 by	
demonstrating	that	natureculture	configurations	can	go	through	many	figure-ground	
reversals	 depending	 upon	 which	 entities’	 perspective	 one	 takes	 (2016a).	 The	
emphasis	 in	 these	 authors’	 work	 is	 in	 underscoring	 the	 relational	 and	 frictional	
components	 of	 infrastructures,	 as	 well	 as	 emphasising	 the	 important	 question	 of	
who	or	what	it	is	that	can	relate.	As	Dominic	Boyer	puts	it,	whatever	else	it	might	be,	
an	 infrastructure	must	always	serve	as	the	foundation	that	enables	something	else	
to	happen;	 it	 is	enabled	 to	enable	 (2017:	175).	While	 in	Chapter	Six,	 I	 argued	 that	
these	foundations	do	not	always	have	to	be	stable,	what	I	want	to	pick	up	on	here	is	
the	idea	of	an	infrastructure’s	capacity	for	enablement.	In	enabling	a	demonstration,	
the	 infrastructures	 of	 protest	 I	 have	 discussed	 in	 this	 chapter	 make	 energy’s	
inscriptions	in	the	landscape	visible	to	a	group	of	witnesses.	
However,	 the	 question	 of	 visibility	 remains	 a	 thorny	 one	 in	 infrastructure	
thinking.	While	traditionally	 infrastructures	have	been	conceived	of	as	operating	as	
invisible	 backdrops	 to	 social	 action,	 an	 analyst	 could	 perform	 an	 ‘infrastructural	
inversion’	 (Bowker	 1995)	 revealing	 the	 complex	 socio-technical	 and	 political	 work	
that	 goes	 into	 their	 functioning.	 Brian	 Larkin	 brings	 our	 attention	 to	 the	 fact	 that	
often	 infrastructures	do	not	go	unnoticed	at	all,	and	are	 frequently	designed	to	be	




from	 a	 panoptican	 infrastructural	 vision	 to	 an	 oligoptic	 one.	 The	 oligoptican	 is	





What	 this	 draws	 attention	 to	 is	 that	 certain	 arrangements	make	 particular	
types	 of	 vision	 possible;	 what	 we	 need	 to	 understand,	 scholars	 argue,	 are	 the	
‘infrastructural	 trails’	 that	 generate	 these	 particular	 visions	 (Harvey,	 Jensen	 et	 al.	
2017:	15).	Thinking	lava	records	as	infrastructural	trails	highlights	their	role	as	route	
makers	 and	 recorders,	 articulating	 specific	 parts	 of	 the	 landscape	 together	 in	 the	
making	of	an	infrastructure	of	protest.	




Orkuveita,	 owned	 by	 the	 city	 of	 Reykjavík,	 was	 rescued	 by	 the	 taxpayers	 on	 two	
separate	occasions	in	2010	and	2014.	The	city	cannot	afford	a	third	bankruptcy,	and	
therefore	 Orkuveita	 cannot	 afford	 to	 default	 on	 its	 energy	 contracts.	 While	 the	
residents	 of	 Reykjavík	 have	 a	 financial-political	 stake	 in	 the	 survival	 of	 Orkuveita,	
residents	of	Hveragerði	have	a	different	type	of	stake	in	the	Hengill	landscapes.	Right	
now	there	is	no	easy	way	to	reconcile	such	conflicting	positions.		
During	 the	many	 hikes	 and	 several	 horse	 riding	 trips	 I	 had	with	 Björn	 and	
Stefan	 throughout	my	 five	months	 in	 Hveragerði,	 it	 became	 clear	 that	 they	 were	
deeply	 concerned	 about	 energy’s	 inscriptions	 into	 the	 volcanic	 landscape;	 that	 is,	
their	 focus	 was	 in	 demonstrating	 how	 high	 temperature	 geothermal	 energy	
production	 is	 damaging	 the	 landscape,	 and	 the	 town.	 Extensive	 landscape	
destruction	 through	 the	 building	 of	 wells,	 pipelines	 and	 transit	 roads	 was	 one	











	 Put	 simply,	 all	 of	 their	 infrastructural	 work	 focuses	 on	 demonstrating	 the	
damaging	effects	of	Orkuveita’s	energy	infrastructures	in	the	landscape.	While	some	
in	the	town	argue	that	the	parliamentarian-riding	trip	did	not	have	any	effect	on	the	
outcome	 at	 Bitra,	 it	 seems	 clear	 that	 the	 demonstrations	 did	 have	 two	 practical	
effects.	The	first	was	the	badly	needed	fast	tracking	of	a	H2S	monitoring	system	for	
the	 town,	 as	 well	 as	 the	 activation	 of	 a	 set	 of	 debates	 around	 imposing	 a	 H2S	
emissions	 cap	 on	 the	 power	 plant	 at	 Hellisheiði	 (a	 maximum	 average	 H2S	
concentration	within	a	24-hour	period).205			
	 The	second	was	that	although	the	politicians	could	not	in	any	way	affect	the	
planning	 application	 processes,	 their	 riding	 trip	 did	 garner	 a	 lot	 of	 attention	 and	
energised	many	within	 the	 town	either	 to	sign	 the	Bitra	petition	or	mobilise	on	 its	
behalf,	like	Margrét	and	Geir	who	we	met	at	the	start	of	the	chapter.	The	petition,	in	
this	 instance,	 was	 successful	 in	 blocking	 Orkuveita	 from	 developing	 Bitra	 into	 a	
production	site.	The	demonstration,	as	such,	was	not	contained	to	these	politicians	
but	 extended	 through	 them	 to	 ordinary	 members	 of	 the	 town,	 for	 whom	 some	
things	had	also	gone	unnoticed.	Varying	moments	of	witnessing,	one	could	say,	were	
activated	 through	 records,	 both	 of	 the	 landscape	 (lava)	 and	 through	 the	 petition	
(archive).				 In	 an	 interview	 with	 members	 of	 the	 planning	 agency,	 I	 learned	 that	 the	
petition	lodged	against	Orkuveita’s	application	was	constituted	as	individually	signed	
letters	by	residents	of	Hveragerði,	accompanied	by	a	folder	of	pictures,	descriptions	
and	maps	 (furnished	 by	 Björn).	 According	 to	 the	 interviewees,	 this	 is	 the	 highest	




















but	 one	 small	 pocket	 of	 resistance	 within	 aluminium’s	 architecture	 of	 global	
circulation,	 an	 infra-structure	 (e.g.	 infra	 “below”)	 of	 protest	 within	 one	 of	
modernity’s	key	infrastructures.	
Mimi	 Sheller	 draws	 attention	 to	 the	 particular	 relationship	 between	
aluminium	and	energy	infrastructures.	As	I	discussed	in	Chapter	Two,	the	aluminium	
industry	 is	 closely	 tied	 to	 the	 investment	 and	 development	 of	 large	 energy	
infrastructures	to	feed	the	electricity	needs	of	its	smelters,	while,	at	the	same	time,	
being	 adept	 at	 maximizing	 state	 subsidized	 energy	 prices.	 Controlling	 electricity	
production	is	one	of	the	major	forms	of	corporate	national	and	transnational	power	
exercised	by	 the	aluminium	 industry	 (Sheller	2014:	56).	The	 transformation	of	vast	
and	 varying	 landscapes	 around	 the	 world	 (bauxite	 mines,	 razed	 forests,	 dammed	
river	systems,	and	volcanic	zones)	is	one	way	this	power	is	exercised,	a	transnational	
politics	of	environmental	appropriation.	
But	 not	 only	 this,	 the	 technological	 developments	 in	 global	 energy	
infrastructures	have	greatly	benefited	from	aluminium	as	a	particular	sort	of	metal;	
its	supple	strength,	lightness	and	conductibility	have	made	it	an	essential	component	
within	modern	 energy	 infrastructures.	 Simply	 put,	while	 aluminium	 infrastructures	
rely	on	energy,	energy	infrastructures	also	rely	on	aluminium.	
Nowhere	 is	 this	 clearer	 than	 in	 Hengill.	 The	 entire	 landscape	 is	 being	
transformed	 to	 produce	 steam	 to	 meet	 Century	 Aluminium’s	 energy	 needs;	 the	





aluminium,	 the	 toxic	 effects	 of	 that	 energy	 production	 are	 most	 visible	 upon	
aluminium	 itself.	 Although	 one	 of	 the	 physical	 characteristics	 that	 aluminium	 is	
lauded	most	 highly	 for	 is	 its	 resistance	 to	 corrosion,	 the	H2S	 emerging	 from	deep	
within	Hengill’s	subterranean	is	proving	to	be	too	much,	even	for	this	metal,	as	rust	
sets	 in	 throughout	many	 parts	 of	Hengill	 and	Hveragerði.	Not	 only	must	 residents	
purchase	plastic	drains	instead	of	the	preferred	aluminium	types,	the	very	electricity	
pylons,	 made	 from	 aluminium,	 built	 to	 transport	 electricity	 to	 make	 aluminium,	
cannot	hold	out;	aluminium	cannot	tolerate	the	toxic	side	effects	of	its	own	making.		
The	 irony	 of	 aluminium	 not	 being	 able	 to	 tolerate	 its	 own	 toxic	 effects	 is	
evident	 for	many	 in	the	town,	but	the	demonstrations	of	Björn	and	Stefan	make	 it	
clearer	 to	 a	 wider	 political	 audience.	 As	 they	 build	 their	 own	 infrastructure	 of	
protest,	 as	 a	 pocket	 of	 resistance	 within	 aluminium’s	 globally	 circulating	
infrastructure,	 they	 demonstrate	 one	 of	 modernity’s	 paradoxes	 that	 residents	 in	
















Chapter 8.  
Conclusion: The Geopolitics and 







its	 restless,	wise	orbit,	 not	because	 it	 is	 changing,	 from	 its	deep	plates	 to	 its	
envelope	of	air,	but	because	it	is	being	transformed	by	our	doing	(1995:	86).	
	
Serres	 continues	 on	 to	 say	 that	 ‘nature’	 has	 long	 acted	 as	 a	 reference	 point	 for	
modern	law	and	science	because	it	had	no	subject.	Objectivity,	in	the	legal	sense,	as	









In	 becoming	 agitated	 by	 the	 highly	 complex	 workings	 of	 many	 enmeshed	
living	 organisms,	 the	 earth	 has	 taken	 back	 all	 the	 characteristics	 of	 a	 fully-fledged	








this	 dissertation	 is	 not	 planetary,	 but	 situated,	 not	 grounded,	 but	 shaky.	 The	
ambition	has	been	to	tell	a	geostory	that	is	 ‘big	enough’	(Clifford	in	Haraway	2016:	
185),	 one	 that	 brings	 some	 of	 the	 grander	 narratives	 emerging	 from	 the	
anthropocene-capitalocene	down	to	earth.	
To	do	 this,	 I	 conducted	an	ethnographic	 study	of	 geothermal	energy	 in	 the	
southwest	of	Iceland.	Here,	I	engaged	with	the	practices,	ideas	and	concerns	of	some	
of	 the	key	actors	 connected	 to	 the	Hengill	 volcanic	 zone	as	 it	 is	 converted	 into	an	
energy	node	in	the	global	production	of	one	of	modernity’s	most	widely	distributed	
metals,	 aluminium.	 To	 help	me	 think	 about	 the	 various	 issues	 at	 stake,	 as	well	 as	
analyse	 some	 of	 them	 in	 detail,	 I	 drew	 upon	 varying	 theoretical	 resources	 from	
within	both	anthropology	and	STS.		
	 In	order	 to	address	 the	question	of	how	humans	have	become	geophysical	
force-makers	 in	a	specific	volcanic	site,	 I	needed	to	examine	the	processes	through	
which	 volcanic	 forces	 are	 converted	 into	 energy	 resources.	We	 learned	 that	 these	
conversions,	 in	 turn,	activate	others,	as	“man-made”	earthquakes,	volcanic	cooling	
and	H2S	 pollution	 are	made	 alongside	 steam	 for	 electricity	 production.	 It	 is	 these	





aluminium,	 one	 that	 is	 hugely	 apposite	 for	 my	 discussion.	 Aluminium	 is,	 in	 many	
ways,	 a	 technology	 of	 lightness	 and	 speed,	 one	 that	 puts	 ‘cultures	 into	 motion;’	
supersonic	jets,	aerospace	technologies,	skyscrapers,	tech	devices	and	so	forth.	But	
its	 powers	 are	 also	more	 than	 physical,	 as	 the	 quest	 for	 lightness	 and	 speed	 has	










	 This	modern	 dream	 of	 ‘accelerated	 futures’	 is	 something	 that	 has	 plagued	
successive	Icelandic	governments	as	they	have	tried	to	find	a	way	through	instability;	
topographic,	 climactic,	 and	more	 recently	 financial.	 The	 Icelandic	 state	has	 chosen	
the	 path	 of	 selling	 vast	 quantities	 of	 cheap	 energy	 to	 power-intensive	 industries.	
Unlike	fossil	fuels,	renewable	energy	is	difficult	to	export	in	any	conventional	sense,	
particularly	 for	 an	 island	 nation.	 Importing	 power-intensive	 industries	 such	 as	










of	 accelerated	 capital	 and	 aluminium	 flows)	 were	 converted	 into	 subterranean	




modernity’s	 dreamers,	 as	 Sheller	 puts	 it,	 but	 ones	 that	 are	 having	 very	 specific	
geological,	temporal	and	political	effects.	Examining	events	unfolding	in	this	volcanic	
landscape	 through	 the	 analytic	 of	 acceleration	 is	 a	way	of	 contributing	 to	debates	
within	anthropology	and	STS	about	how	to	conceptualise	processes	of	rapid	change.	






not	 only	 technological	 and	digital	 practices	 are	 relentlessly	 quickening	 the	pace	of	
life,	but	also	when	collective	human	actions	are	seen	to	be	accelerating	‘nature’	as	
the	planet	enters	a	period	of	severe	distress.		
Thomas	 Hylland	 Eriksen	 takes	 up	 the	 analytic	 of	 acceleration	 in	 a	 recent	
book,	Overheating:	An	Anthropology	of	Accelerated	Change,	as	a	way	to	think	about	
the	 relationship	between	accelerating	global	processes	and	 the	overheating	of	 the	
planet.	 However,	 in	 Hylland	 Eriksen’s	 work	 the	 term	 acceleration	 is	 left	 distinctly	
under	 analysed,	 beyond	 a	 generic	 suggestion	 that	 we	 are	 living	 in	 a	 treadmill,	 or	
runaway,	 world,	 one	 through	 which	 the	 accelerating	 forces	 of	 globalisation	 are	
having	 profoundly	 negative	 environmental,	 financial	 as	 well	 as	 socio-political	
consequences	(2016).			





of	 capital	 as	 they	 enfold	 through	 one	 another	 in	 the	 landscape	 is	 a	 way	 to	
understand	the	specific	processes	of,	and	effects	of,	acceleration.	This	allowed	me	to	
argue	not	just	that	accelerating	processes	have	effects	on	traditional	domains,	such	
as	 the	 social	 or	 environmental,	 as	 Hylland	 Eriksen	 does.	 It	 also	 gave	 me	 the	
opportunity	 to	 demonstrate	 how	 accelerations	 are	 both	 generative	 (steam)	 and	
disruptive	 (earthquakes,	 cooling	 and	 pollution)	 and	 how	 such	 disruptions,	 in	 turn,	
generate	 further	 political	 and	 temporal	 matters.	 I	 will	 develop	 this	 in	 a	 few	
moments.	
While	 I	 support	 Hylland	 Eriksen’s	 generic	 claim	 that	 accelerating	 forces	
generate	‘a	fundamental	contradiction	between	growth	and	sustainability’	(2016:	8),	
I	 have	 tried	 to	 be	 more	 specific	 in	 my	 claims	 by	 seeking	 to	 ethnographically	
demonstrate	 how	 particular	 sets	 of	 tensions	 and	 dilemmas	 emerge	 as	 the	 Hengill	
volcanic	 landscape	 continues	 to	 accelerate	 and	 phase	 shift.	 We	 saw	 this	 with	
geologists	 in	Chapter	 Four	 as	 they	 attempted	 to	work	 through	both	 the	 “need	 for	
speed”	 and	 the	 need	 to	 “give	 the	 earth	 time"	 under	 the	 difficult	 constraints	 of	
capital	 and	 municipal	 politics.	 We	 also	 learned	 about	 the	 way	 the	 small	 town	 of	
		 	263	
Hveragerði	is	trying	to	figure	out	how	to	respond	to	the	bind	of	earthquake	warnings	





acceleration,	 remarking	 that	 ‘speed,	 in	 physics,	 is	 closely	 related	 to	 heat.	 In	 other	
words	 when	 you	 say	 of	 someone	 that	 he	 or	 she	 is	 suffering	 from	 burnout,	 the	
metaphor	is	an	apt	one.	But	the	metaphor	is	also	appropriate	in	other	areas’	(ibid	:	
31).	 These	 other	 areas	 are,	 for	 example,	 environmental;	 where	 the	 heat-speed	
relationship	 is	 brought	 out	 through	 metaphors	 such	 as	 ‘overheating,’	 as	 well	 as	
financial,	 where	 talk	 of	 ‘meltdowns’	 draws	 upon	 the	 same	 relationship.	 While	
Hylland	Eriksen	 talks	of	 runaway	accelerating	processes,	 the	analysis	 remains	on	a	
metaphorical	 level,	 and	does	not,	 it	 seems	 to	me,	offer	much	more	 than	we	have	
learned	 from	 the	 theorists	 of	 acceleration	 that	 I	 discussed	 in	 the	 introductory	
chapter.		
What	I	have	tried	to	do	throughout	the	dissertation	is	to	specify	the	ways	in	
which	 accelerating	 processes	 generate	 particular	 types	 of	 change,	 by	 drawing	
acceleration	into	relation	with	the	idea	of	phase	shifting	thresholds.	I	gave	a	detailed	
examination	 of	 how	 this	 works	 in	 Chapters	 Three	 and	 Four.	 It	 is	 this	 couplet	
(acceleration-phase	 shifting	 thresholds)	 that	 allows	 me	 to	 point	 to	 the	 precise	
mechanisms	through	which	change	occurs,	and	the	derivate	effects	of	such	change.	




which	 was	 ever	 intended,	 generating	 responses	 that	 reconfigure	 politics	 in	 the	
process.		





and	 social	 change	 is	 both	 varied	 and	 contingent.	 It	 can	 elucidate	 the	 value	
judgements	in	most	things	that	people	do,	including	by	experts	across	all	fields.	
Through	 research,	 we	 can	 determine	 why,	 how	 and	 to	 what	 degree	 human	
activity	is	changing	our	planet.	But	in	my	view,	it	is	folly	to	believe	that	there	is	




As	 I	 mentioned	 at	 the	 start	 of	 this	 concluding	 chapter,	 this	 dissertation	 offers	 an	
ethnographically	 situated	 answer	 to	 the	 question	 of	 how	 humans	 become	
geophysical	force-makers.	By	analysing	how	volcanic	forces	are	converted	to	energy	
resources	 I	 have	 been	 telling	 an	 alternate	 story	 of	 humans	 as	 geophysical	 force-
makers.	Part	of	the	method	I	have	adopted	is	to	situate	my	work	at	a	‘site	of	contact,	
struggle	and	dialogue’	(Clifford	cited	in	Haraway	2016:	185)	in	order	to	analyse	when	
quantitative	 change	 morphs	 into	 qualitative	 transformation,	 as	 Castree	 puts	 it	
above.	
While	my	geologist	field	companions	take	the	well-known	physics	concept	of	
accelerating	 phase	 transitions	 and	 put	 it	 into	 practice	 through	 the	 volcanic	
landscape,	 Earth	 System	 scientists	 use	 the	 same	 concept	 to	 develop	 arguments	
about	 planetary	 tipping	 point	 and	 feedback	 loops.	 I	 have	 used	 the	 concept	more	
laterally	 in	 order	 to	 make	 a	 set	 of	 arguments	 about	 how	 accelerating	 phase	
transitions	 produce	 temporal	 and	 political	matters.	 However,	 in	 order	 to	 do	 this	 I	













by	 way	 of	 my	 work	 with	 geologists.	 As	 fluids	 pulsate	 through	 the	 subterranean	
arteries	 of	 the	 geothermal	 field,	 geologists	 use	 these	 rhythms	 temporally.	 I	
conceptualised	these	volcanic	rhythms	as	types	of	ontological	signals	that	help	these	
geologists	 to	generate	workable	versions	of	 the	subterranean,	and	make	analogies	
about	 the	 future.	This	 is	not	an	academic	exercise	 for	 them,	but	an	urgent	one	as	
they	try	to	live	up	to	the	punitive	energy	contracts	that	Orkuveita	have	with	Century	




Analysing	 the	 generative	 rhythms	 of	 Hengill	 in	 detail	 is	 a	 way	 of	
understanding	landscapes	as	temporal	processes,	and	is	what	allows	me	to	point	out	
how	 we	 can	 be	 more	 attentive	 to	 the	 dilemmas	 of	 coordination	 that	 the	 entire	
planet	 is	 facing	 under	 the	 conditions	 of	 late	 liberalism.	 Telling	 the	 time,	 beyond	
measurement,	within	 the	complex	conjunctures	and	disjunctures	of	environmental	
and	 financial	 distress	 is	 becoming	 increasingly	 more	 urgent	 in	 today’s	 world.	 The	
work	of	ethnography	 in	addressing	 these	urgencies,	 as	 I	 see	 it,	 is	 to	 think	 through	
and	with	 the	perspectives	 and	practices	 of	 those	working	 at	 the	 coalface	of	 these	
issues	as	they	attempt	to	figure	out	how	to	deal	with	their	own	particular	dilemmas.	
What	I	have	been	learning	is	that	the	dilemmas	that	both	geologists	and	residents	of	
Hveragerði	 are	 facing	 do	 not	 present	 any	 simple	 solutions	 and	 involve	 multiple	
entanglements	 that	 implicate	 some	of	 the	 very	 ideas	 that	 are	 supposed	 to	 be	 the	
basis	 of	 how	 to	move	 forward,	 namely	 particular	 notions	 of	 progress	 as	 they	 are	
bound	 together	with	 renewable	energy.	While	options	 for	changing	 the	worlds	we	
inhabit	seem	particularly	restrictive	right	now,	and	I	am	conscious	of	concluding	this	




I	 also	 think	 rhythms	 temporally	 in	 Chapter	 Five	 as	 the	 seismic	 rhythms	 of	
Suðurlandsskjálfti	 (the	 southern	 earthquake	 cycle)	 are	 accelerated.	 Under	
accelerating	conditions	strange	things	are	happening	as	the	structure	of	earthquakes	
are	 being	 remade.	 At	 Hengill,	 scientists	 are	 suggesting	 that	 we	 are	 witness	 to	
practices	 that	 are	 speeding	 up	 normal	 stress	 release	 processes.	 Thermal	 shock	 is	




Thinking	of	both	 rocks	and	 time	as	crumpled	 is	a	way	of	contributing	 to	an	
understanding	 of	 the	 materiality	 of	 temporality,	 but	 not	 just	 that.	 I	 also	 want	 to	
suggest	 that	 various	 situated	 practices	 can	 be	 productive	 of	 various	 types	 of	
temporality.	 That	 is,	 in	Hengill	 there	 seems	 to	 be	 a	 deep	 connection	between	 the	
rhythms	 of	 the	 landscape	 and	 the	 people	 who	 live	 there.	 As	 reinjection	 practices	
accelerate	earthquakes	through	crumpling	rock,	residents	of	the	town	also	begin	to	
articulate	 their	 sense	 of	 time	 in	 not	 too	 dissimilar	 a	 fashion,	 as	 they	 talk	 about	
relations	between	the	‘past,’	‘present,’	and	‘future’	as	crumpling	together.	
Taking	 rhythms	 seriously	 as	 generative	 of	 alternative	 times	 is	 an	 analytical	
move	 that	 is	 inspired	 by	 anthropology	 and	 STS.	 Taking	 up	 this	 mode	 of	 analysis	
changed	 the	 stakes	 of	 the	 analysis	 for	 me	 as	 the	 temporalities	 of	 acceleration	
became	 more	 important	 throughout	 the	 dissertation.	 If	 I	 turn	 again	 to	 Hylland	
Eriksen,	 as	 a	 prominent	 example	 of	 how	 contemporary	 anthropology	 is	 engaging	
with	ideas	of	acceleration	and	change,	there	seems	to	be	a	curious	lack	of	temporal	
thinking.	His	engagement	with	the	temporality	of	acceleration	is	fleeting,	limited	to	a	
set	 of	 suggestions	 regarding	what	 he	 calls	 ‘temporal	 scale…..the	 time	 horizon	 you	
imagine,	 forwards	and	backwards,	when	 taking	decisions	and	making	plans’	 (2016:	
29).	That	is,	time	is	rendered	as	linear,	and	remains	unaffected	by	his	engagements	
with,	and	analysis	of,	acceleration.		
The	 temporalities	of	 acceleration	have,	however,	 been	 taken	up	by	 various	




of	 life.	 The	 dominant	 temporal	 concepts	 that	 emerge	 tend	 to,	 in	 some	 sense,	
compress	 time;	 ‘instantaneous	 time’	 (Urry	2000),	 ‘time-space	compression	 (Harvey	
1990),	or	even	‘timeless	time’	(Castells	2011).	
	 Earth	 System	 scientists	 talk	 about	 acceleration	 differently.	 More	 precisely,	
explicit	 connections	 are	 drawn	 between	 the	 Great	 Accelerations	 of	 humans	
(Rockström,	 Steffen	 et	 al.	 2009)	 and	 accelerating	 planetary	 boundary	
transformations.	These	effects	are	bringing	about	state	shifting	thresholds	that	are	




are	 being	 converted	 into	 resources	 for	 aluminium	 production	 is	 not	 just,	 then,	 a	
question	 of	 thinking	 about	 the	 power	 of	materials	 to	 differ	 over	 time,	 but	 points	
towards	how	such	energetic	materials	can	impact	upon	time.	The	temporal	effects	of	
these	 volcanic	 transformations	 do	 not	 suggest	 that	 our	 accelerating	 world	 has	






The	 politics	 of	 acceleration	 has	 taken	 a	 new	 turn	 in	 recent	 times,	 even	 finding	 its	
own	political	program,	popularised	by	Benjamin	Noys	in	his	book,	The	Persistence	of	
the	Negative	 (2010).	However,	 the	term	‘accelerationism’	arose	 in	connection	with	
the	 work	 of	 Alex	 Williams	 and	 Nick	 Srnicek	 who	 published	 an	 accelerationist	
manifesto	 in	 2013.	 This	 work	 is	 directed	 at	 experimenting	 with	 the	 possibility	 of	
speeding	 up	 and	 intensifying	 capitalist	 relations	 and	ways	 of	 living	 in	 an	 effort	 to	
shake	up	a	moribund	leftist	politics,	as	the	authors	perceive,	one	frozen	in	the	lights	








energetic	 (phase	 shifting,	 crumpling),	 in	 order	 to	 analyse	 the	 practices	 and	
conceptualise	 the	effects	of	volcanic	 forces	being	converted	 into	energy	resources.	
As	 we	 learned	 in	 the	 latter	 chapters	 of	 the	 dissertation,	 these	 conversions	 are	
reconfiguring	the	political	as	varying	forms	of	geopolitics	are	emerging	through	such	
accelerated	 relations.	 Settling	 these	 “shaky	 matters”	 is	 no	 easy	 task.	 Shaking,	 I	
suggested,	 is	 the	 geological,	 conceptual	 as	 well	 as	 ethico-political	 form	 that	
turbulent	 phase	 shifts	 take.	 But	 residents	 of	 Hveragerði	 continue	 to	 have	 to	 deal	
with	 the	 range	 of	 disturbances	 (physical,	 conceptual	 and	 temporal)	 that	 this	
shakiness	provokes,	while	attempting	to	find	a	way	to	move	forward	politically.		
It	 is,	 of	 course,	 important	 to	 ask	what	work	 the	 prefix	geo-	 is	 doing	 in	 the	
compound	noun	geopolitics.	Speaking	of	geopolitics	is	a	way	to	mark	a	shift,	but	in	a	
double	 sense.	 Firstly,	 it	 is	 a	way	of	 suggesting	 that	 today’s	 politics	 has	 to	 concern	
itself	with	matters	 of	 the	 earth.	We	 can	 see	 this	 in	 the	 growing	 call	 for	 improved	
‘planetary	 stewardship’	 (Steffen,	 Persson	 et	 al.	 2011),	 ‘Earth	 Systems	
governmentality’	 and	 ‘global	 earth	 systems	governance’	 (Clark	2014),	 a	movement	
to	 greatly	 strengthen	 the	 frameworks	 needed	 to	 meet	 the	 political	 challenges	 of	
maintaining	earth	systems	in	ways	we	can	continue	to	live	with.	This	is	geopolitics	of	
the	planetary	kind.	
Secondly,	 there	 is	 also	 a	 very	 familiar	 sort	 of	 (capitalized)	 Geopolitics.	 This	
older,	but	very	much	alive	Geo-,	is	concerned	with	earth	politics,	but	in	a	territorial	
sense,	 as	 nations	 and	 transnational	 corporations	 work	 out	 a	 power	 politics	 of	
interests	and	territorial	ambitions.	The	Geo-	here	relates	to	the	earth	as	a	surface	or	
stage	 upon	 which	 political	 contests	 take	 place.	 For	 geographers	 Stuart	 Elden	 and	
Peter	Dalby,	reclaiming	this	Geo-	is	a	matter	of	practising	and	thinking	geopolitics	as	





particular,	 also	 notes	 that	 just	 as	 the	 world	 does	 not	 only	 exist	 as	 a	 surface,	 nor	
should	 our	 theorizations	 of	 it.	 ‘Work	 examining	 what	 happens	 below	 the	 surface	




earth	 is	 beginning	 to	 impact	 on	 our	 understanding	 of	 the	 composition	 of	 the	
political.	
	 This	 is	 the	 space	 of	 intervention	 of	 my	 ethnography	 at	 Hengill,	 as	 varying	
ways	 of	 doing	 politics	 emerge	 from	 an	 intensive	 engagement	 with	 the	 earth’s	
dynamic	 processes.	 A	 focus	 on	 this	 ‘real	 Earth,’	 means,	 as	 I	 see	 it,	 thinking	 the	
political	 through	 the	geological:	 that	 is,	 thinking	about	 the	ways	 in	which	dynamic	
geological	processes	 (phase	shifting	 thresholds,	crumpling	and	 folding	rock,	as	well	
as	 lava	 records	 and	 trails)	 are	 reconfiguring	 the	 political.	 At	 the	 same	 time	 the	
political	 settlements	 that	 are	 emerging	 from	 these	 processes	 fold	 back	 upon	 the	
geological.		
Here,	the	geological	is	not	just	a	substrate	to	political	matters,	but	is	‘political	
matter	 that	 can	 relocate	 the	 grounds	 of	 politics’	 (Knox	 and	 Huse	 2015).	 But	 as	 I	




think	 about	 the	 relationship	 between	 the	 material	 and	 political	 through	 the	
geological.	While	there	is	no	stable	ground	from	which	this	politics	can	operate,	the	
efforts	 to	settle	 these	“shaky	matters”	generate	their	own	shaky	geopolitics	as	 the	
relations	 from	which	 they	are	 composed	 remain	 turbulent.	 This	 form	of	politics	of	
acceleration	 is	 not,	 as	 accelerationist	 thinkers	would	 have	 it,	 repurposing	 capital’s	
infrastructures	 through	 its	 intensification,	 but	 merely	 creating	 extraordinarily	
difficult	circumstances	for	actors	in	Hengill	to	try	to	live	with.	
As	 I	 discussed	 at	 the	 end	 of	 Chapter	 Seven,	 there	 is	 a	 certain	 paradox	 of	
progress	on	display	at	Hengill.	Although	being	made	from	volcanic	forces,	aluminium	





accelerations.	 As	 the	 volcanic	 landscape	 is	 accelerated	 to	 produce	 one	 of	
modernity’s	finest	technologies	of	acceleration,	something	has	to	give;	in	Hveragerði	
it	is	the	ground	beneath	their	feet.		
	 As	Mimi	Sheller	puts	 it,	 ‘tracing	the	silvery	thread	of	aluminium	across	time	
and	space	draws	together	some	of	the	remotest	places	on	earth	alongside	some	of	
the	centres	of	global	power’	(2014:	67).	In	this	sense,	aluminium	is	a	tale	of	both	the	
Geopolitics	 of	 old,	 while	 giving	 rise	 to	 shaky	 geopolitics.	 Accompanying	 my	 field	
companions	 as	 they	 traced	energy’s	 inscriptions	 in	Hengill	 -	 as	both	Bjarni	 and	his	
colleagues	were	doing	through	the	subterranean,	and	Björn	and	Stefan	were	doing	
through	 lava	 records	 -	 has	 also	 been	 a	 way	 for	 me	 to	 trace	 capital,	 and	 once	
removed,	 aluminium’s	 effects	 on	 the	 landscape.	 This	 energy-aluminium-capital	
complex	 is	 not	 new,	 but	 adding	 ‘renewable	 energy’	 into	 the	 mix	 is	 seen	 to	 be	 a	
progressive	step	for	everyone	involved.		
	 After	 all,	 from	 Orkuveita’s	 perspective	 reducing	 the	 carbon	 footprint	 of	 a	
metal	 that	 is	 embedded	 into	 the	 fabric	 of	 modern	 life	 and	 that	 is	 not	 going	
anywhere,	is	a	worthy	and	valuable	service	that	Icelanders	provide	the	‘earth,’	when	
‘earth’	 is	conceived	as	planetary.	Secretive	pricing	arrangements	aside,	 the	powers	
that	 be,	 municipal	 as	 well	 as	 national,	 consider	 it	 a	 reasonable	 use	 of	 Icelandic	
landscapes.	 From	 Century	 Aluminium’s	 perspective,	 greening	 their	 aluminium	
processes	 also	 makes	 good	 common	 sense,	 especially	 if	 they	 can	 do	 it	 cheaply.	
Coupling	one	of	modernity’s	primary	metals	with	one	of	the	planet’s	cleanest	energy	
forms	is	a	sign	of	progress,	industrial	as	well	as	planetary.	
	 However,	 thinking	 of	 the	 earth	 not	 as	 planetary	 but	 as	 a	 situated	 set	 of	
fractured	and	 turbulent	processes	 in	 a	 specific	 type	of	 landscape,	we	 come	 to	 see	
that	maybe	progress	has	its	own	threshold;	in	this	case	indexed	through	the	volcanic	
landscapes	of	Hengill	 itself.	As	 the	geo’s	 turbulent	 reactions	are	excised	out	of	 the	
manner	 in	 which	 both	 the	 energy	 supplier	 and	 energy	 consumer	 perform	 the	
relationship	 between	 energy	 and	 the	 earth	 as	 planetary,	 the	 effects,	 material,	
temporal	 and	 political	 are	 borne	 by	 the	 geo	 inhabitants	 of	 Hengill’s	 landscapes.	
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to	 show	 the	 connections	 points	 between	 genetics	 and	 speculative	 finance	 as	 told	
through	 the	 deCODE	 genetic	 database	 controversy	 in	 Iceland	 in	 the	 late	 ‘90s	
(2008).208	Fortun	draws	on	the	fissures	of	Iceland	as	a	resource	with	which	to	think.	
Fissure	 swarms,	 he	 writes,	 suggest	 ‘a	 country	 constituted	 by	 eruptions,	 crustal	
upheavals,	 subglacial	 lifts,	 lacrustine	 sedimentations,	 and	 other	 types	 of	 flows	 at	
varying	speeds	folding	into	or	grinding	against	each	other,	sometimes	imperceptibly,	
sometime	violently’	(2008:	13).		
	 Fortun	 asks	 us	 to	 take	 this	 geo-logic	 of	 the	 fissure	 very	 seriously	 and	 very	
broadly,	and	 to	open	ourselves	up	 to	 its	operation	 in	 the	domains	of	genetics	and	
finance.	The	fissure	marks	out	both	separation	and	joining	at	the	same	time.	As	spots	
of	 volatility,	 yet	 promise,	 fissures	 generatively	 unsettle	 and	 recombine.209	Such	 a	
concept,	 argues	Fortun,	has	been	marginalised	 in	 favour	of	 the	 comforting	ground	
against	which	it	occurs,	provoking	the	more	common	categories	of	stability,	identity,	
presence,	and	solidity.	Like	the	geological	fissures	that	swarm	across	parts	of	Iceland	
making	 it	 a	 volatile	 yet	 promising	 LavaXLand,	 Fortun	 examines	 the	 conceptual	
fissures	that	mark	the	social,	scientific,	and	political	 landscapes	of	genomics	 (2008:	
11-14).		
	 Moreover,	Fortun	encourages	us	to	take	the	 landscapes	of	 Iceland	seriously	














rides	 precariously	 on	 a	 viscous	 sea	 of	 lava,	 and	 that	 apparently	 foundational	




to	help	us	 think	analogically.	While	 there	 is	 clear	merit	 and	 interesting	 conceptual	





	 Another	 way	 of	 saying	 this	 is	 that	 fissure	 swarms	 are	 not	 only	 useful	
conceptual	tools	for	thinking	about	ideas	of	volatility	and	promise	as	they	relate	to	
other	 domains	 (in	 Fortun’s	 case	 capital	 and	 genomics),	 they	 are	 also	 material	
relations	that	Icelanders	have	to	work	in	and	with	as	they	try	to	convert	the	volatility	







In	 thinking	 about	 the	 question	 of	 how	 humans	 become	 geophysical	 force-makers,	
one	 needs	 to	 also	 think	 about	 the	 question	 of	 the	 conversion	 processes	 through	









descriptions	 of	 heating	 water	 molecules.	 By	 focusing	 on	 the	 accelerating	 and	
disorderly	 motion	 of	 heat	 molecules,	 Serres	 depicts	 a	 world	 of	 agitation	 and	
disruption.	My	adoption	of	this	analytic	helps	me	to	think	about	the	stabilities	and	
instabilities	 happening	 throughout	 Hengill	 in	 terms	 of	 acceleration.	 As	 fluids	
accelerate	 through	 a	 turbulent	 phase	 shift	 they	 bring	with	 them	 their	 own	 set	 of	
internal	 inconsistencies;	 both	 order	 and	 disorder	 simultaneously.	 As	 forces	 are	
converted	to	resources	within	the	landscape,	accelerating	phase	shifting	thresholds	
are	generated,	both	productive	and	disruptive.		
As	 I	 have	 driving	 at	 in	 the	 dissertation,	 these	 thresholds	 are	 ontologically	
generative,	 both	 in	 the	 material	 and	 temporal	 sense.	 But	 thresholds	 can	 also	






aluminium	 industry	 is	 infrastructuring	 Iceland’s	 volcanic	 landscapes	 as	 part	 of	 the	
circulation	 of	 one	 of	 modernity’s	 primary	 metals.	 As	 volcanoes	 are	 converted	 to	
aluminium,	the	landscape	is	converted	into	another	type	of	threshold,	and	notions	of	
both	progress	and	modernity	emerge,	like	much	else	around	Hengill,	as	shaky.	
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